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DESCRIPTIONS OF NEW GENERA AND SPECIES OF MYMARIDAE1 
(HYMENOPTERA: CHALCIDOIDEA) 
A. A. OGLOBLIN 
From the Entom~logy and Economic Zoology Section, Agricultural Experiment Station 
Received August 5, 1945 
Through the courtesy of C. F. W. Muesebeck and A. B. Gahan the 
author has been permitted to study the rich collection of Mymaridae in 
the U. S. National Museum. As this collection contains many types, it 
was possible to straighten out some questions of synonymy and the posi-
tion of several little known and rare species. 
The present paper contains the descriptions of six new genera, one 
new subgenus, and six new species. The location of types is indicated 
under the description of each species. 
Chaetomymar, new genus 
Eyes large, lateral, and hairy. Antenna of female with nine joints, 
the last swollen and forming the club; scape smooth, the radicula short, 
the funicular joints without sensoria. Pronotum divided longitudinally, 
with prominent and rounded humeral angles; spiracles posterolateral and 
sessile. Prosternum closed anteriorly by cervicalia. Parapsidal furrows 
complete, each with a round fovea near anterior end. Scutellum without 
a transverse row of foveae; sensorial pustulae very low. Propodeum short, 
without medial keel or tooth and bearing four short setae. Mesonotal and 
axillar setae very stout and large, subcapitate apically. 
Caudal margin of forewing distinctly carved out at the base of disc. 
Tarsi four-jointed; hind metatarsus shorter thaI). three following segments 
combined. Abdomen with long, one-jointed petiolus; ovipositor slightly 
exserted. 
Male: Unknown. 
Type of genus, Chaetomymar kusnezovi, new species. 
The genus is easily distinguished from Bruchomymar A. Ogl., 1939, 
by antenna! characters as well as by the peculiar shape and chaetotaxy of 
the thorax. 
Chaetomymar kusnezovi, new species 
(Figs. 1, 2, and 3) 
Female: Length 0.96 mm. General color golden yellow, the eyes red. 
Antenna! club, trabeculae, terminal joints of all tarsi, cercoides, and tip 
of ovipositor black. Fifth and sixth antenna! joints, as well as postero-
lateral angles of mesopleura, light brownish. 
Head transverse, 0.146 by 0.252 mm. Eyes large, the longest diameter 
0.102 mm.; sparsely haired, a hair one-half the length of the diameter of a 
1 Journal Paper No. J-1312 of the Iowa Agricultural Experiment Station, Ames, 
Iowa. Project No. 372. 
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single ommatidium. Ocelli in an obtuse-angled triangle; interocellar line 
twice as long as ocellocular, slightly longer than distance from anterior 
ocellus to transversofrontal trabecula (ratio 10: 9). Occiput short, slightly 
concave; 5 and 5 posterior hairs; vertex with 12 and 12 hairs. Inner orbits 
moderately divergent caudally; postero-orbital trabeculae distinctly 
curved inward; frontal trabeculae rounded; cheeks without genal sulci. 
Antenna (Fig. 1) slightly longer than body, 0.99 mm. long, Scape clearly 
bent outward, with sparse and short hairs; pilosity of funicle increasing 
toward middle (0.02 to 0.034· mm.), becoming shorter and denser toward 
club. Measurements of antenna! joints in microns: 142 (34); 68 (27); 
115 (14); 150 (14); 122 (14); 95 (15); 71 (22); 61 (25); 187 (57). Club 
slightly longer than the preceding two and one-half segments combined, 
with five subapical and two medial elliptic placoid sensilla. Mandible with 
three apical teeth. 
Thorax, 0.347 mm. by 0.245 mm. Pronotum, 0.119 mm. by 0.163 mm., 
deeply concave posteriorly, completely divided medially. Anterior part 
of pronotum, obliquely rugulose, its posterior half distinctly elevated, with 
raised and thickened humeral .border. Chaetotaxy stout, 10 and 10 setae 
distributed as in Figure 2. Prosternum slightly transverse, 0.113 by 0.12 
mm., with a low medial keel in the caudal two-thirds (Fig. 3). 
Mesoscutum transverse, 0.129 by 0.245 mm.; notauli reaching the an-
terior third, converging from 0.116 to 0.068 mm. Tegular seta short. 
Scutellum 0.126 by 0.197 mm.; with two round, widely separated sensorial 
pustulae in the caudal third, the posterior margin gently raised at middle; 
axillae triangular, bearing two very strong bristles which reach caudally 
beyond propodeal spiracles. Mesosternopleura 0.223 by 0.242 mm., with 
slightly prominent, rounded posterolateral angles and with a faint longi-
tudinal median keel. Metanotum 0.068 by 0.187 mm., only 0.017 mm. at 
the middle. Propodeum 0.125 by 0.207 mm., only 0.034 mm. at the i;niddle, 
deeply concave anteriorly; spiracles in the anterior half; each spiracle 
0.014 by 0.01 mm. Caudal border of propodeum with two toothlike 
tubercles directed toward the base of petiolar process; two short sub-
median setae close to anterior border and one below each spiracle. 
Femora moderately swollen; tibiae almost straight, covered with thin, 
white pilosity. Spur of fore tibia with two apical teeth. 
Forewing 1.04 by 0.18 mm.; width basally only 0.027 mm., dilating to 
0.057 mm. under the marginal vein, thence narrowing again to 0.04 before 
the discal expansion. Venation extending 0.272 mm. from the base of 
wing, terminating with five round pustulae; hairs of dorsal surface from 
0.017 to 0.027 mm. ·in length; longest bristle of marginal fringe 0.214 mm. 
Hind wing 0.806 by 0.08 mm., the venation 0.155 mm. long and with two 
round pustulae before hamuli; dorsal surface of disc with two submarginal 
hairs and the ventral surface with a single media row of short hairs; 
longest bristle of marginal fringe 0.153 mm. 
Abdomen 0.459 mm.; petiolus 0.143 by 0.034 mm., distinctly bicon-
stricted with maximum width at the middle; gaster 0.313 by 0.238 mm.; 
cercoides large, elliptical. Ovipositor 0.275 mm., extending 0.01 mm. be-
yond the tip of abdomen. 
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TABLE I. 
L EG M E ASUREM ENTS OF c. kusnezovi, I N MICRO NS 
Anterior Median Posterior 
L. Br. L. Br. L. Br. 
Coxa .... . ....... 102 68 118 64 115 71 
Trochanter . .... . . 67 23 81 64 81 34 
Femur .......... . 237 44 272 34 323 37 
Tibia . . ...... . .. . 299 22 408 17 423 20 
Spur . . . . . . . . . . 47 .. , ....... 27 . . . . . . . . . . 34 ...... . . . . 
1 tars. joint .... . .. 153 . . . . . . . . . . 180 . . . . . . . . . 180 . . . . . . . . .. 
2 tars. joint . ...... 91 . . . . . . . . . . 95 . .. . . . . . . 88 . ......... 
3 tars. joint ....... 68 . .. . . . . . . . 74 . . . . . . . . . . 70 . ......... 
4 tars. joint. ... . . . 58 . . . . . . . . . 61 . . . . . . . . . . 68 . .... . . . . . 
Claw ....... . . . . . 20 . . . . . . . . . 20 . . . . . . . . . . 20 . ........ . 
Described from one female collected in June 1928 at Nikolsk 
Ussurijskij, Maritime Province, East Siberia, by N. N. Kusnezov-Ugamskij, 
the well-known Russian hymenopterologist to whom the species is dedi-
cated. 
Type in the author's collection. 
Tetrapolynema, new genus 
Male: Antenna 13-jointed, with flagellum distinctly swollen in the 
apical half; scape short, smooth, tapering distally, slightly curved out-
wardly; scrobes very close to inner orbits and to transversofrontal trabe-
cula. Eyes bare, anterolateral. Frans without foveae; periocellar foveae 
subtriangular, very large. 
Pronotum not divided, longitudinally carinate on the posterior half; 
spiracles at posterolateral angles of pronotum. Prosternum closed an- . 
teriorly by cervicalia. Mesoscutum with parapsidal grooves broad and 
straight, almost reaching the anterior border; posterolateral angle with 
velumlike expansion covering the base of alar process. Scutellum divided 
by a median longitudinal groove. Each axilla apparently with two setae. 
Propodeum without median keel or tooth, bearing four bristles. Tarsi 
four-jointed. Forewing moderately narrowed basally, with elongate mar-· 
ginal and stigma} veins. Abdomen with a long petiole. 
Type of the genus, Tetrapolynema mexicanum, new species. 
Female: Unknown. 
This genus resembles Bruchomymar A. Ogl. but may be readily dis-
tinguished from it by the characters of the head, thorax, and wings. 
Tetrapolynema mexicanum, new species 
(Figs. 4, 5, and 6) 
Male: Length 1.41 mm. General color brownish yellow. Forelegs 
(except last tarsal joint), midfemora, and proximal third of midtibiae, 
as well as hind trochanter and the base of hind femur, pale yellow. An-
tennae, eyes, transversofrontal trabecula, and apical part of gaster brown. 
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l 
FIG. 1. Chaetomymar kusnezovi A. Ogl. Antenna of female. 
FIG. 2. Chaetomymar kusnezovi A. Ogl. Thorax of female. 
Fie. 3. Chaetomymar kusnezovi A. Ogl. Prosternum. 
Fm. 4. Tetrapolynema mexicanum A. Ogl. Head of male viewed from above. 
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Fourth tergite dark brown. Teeth of mandibles, tips of hind femora, pos-
terior tibiae (except extreme base), and their tarsi, as well as the rest of 
gaster and the fourth tarsal joints of fore- and midtarsi, light brown. 
Head viewed from above broader than long; eyes oval, anterolateral, 
distinctly longer than postorbital portion of head (Fig. 4). Ocelli in an 
obtuse-angled triangle. The anterior periocellar fovea prolonged anteriorly 
so as to meet the transversofrontal trabecula, and with two small foveolae 
laterally. Periocellar grooves of lateral ocelli asymmetric, with posterior 
foveolae much larger than the anterior ones. A round sensorial pustula in 
front of each lateral ocellus. Small hairs of vertex symmetrically dis-
posed; 5 and 5 anterolateral, 4 and 4 interocellar, and 2 and 2 postocellar 
ones; 4 and 4 larger setae on the orbital margin, of which 2 and 2 anterior 
are swollen and subcapitate. Antenna longer than body, 1.76 mm: (Fig. 5). 
Measurements of antenna! joints 1-13 in microns: 133 (38); 91 (34); 
141(38); 171(42); 171(42); 171(46); 160(46);164(53); 157(57); 145(53); 
145 (57); 145 (65); 171 (69). The number of placoid sensoria increases from 
8 to 12; pilosity scarce on the basal half, becoming denser and longer dis-
tally. Occipital border profoundly concave, with three foveae on the 
articulation with thorax. Clypeus without tentorial foveae or scars. 
Thorax (Fig. 6) . Pronotum entirely fused at the middle; 1 and 1 
bristles and some irregular rugae on its anterior third; posteriorly. with a 
low median, longitudinal carina and with 7 and 7 subcapitate setae. 
Spiracle 0.013 by 0.007 mm., located on posterolateral tapering process of 
pronotum. Prosternum 0.156 mm. by 0.186 mm., closed anteriorly by cer-
vicalia. Mesoscutum with parapsidal furrows converging from 0.152 to 
0.023 mm., the rounded anterior end of groove removed 0.007 mm. from 
anteriolateral border of mesoscutum; lateral angles of mesoscutum pro-
duced in a velum-shaped thin lamellar extension which covers the base 
of alar and pleurolateral processes. Scutellum 0.19 by 0.287 mm., rounded 
apically with two axillar and a larger median groove on the ceph~lic bor-
der; each axilla with an irregular median ridge and with two setigerous 
pores (setae lost in the specimen); two round sensorial pustulae close to 
the median groove of scutellum; posterior part with a transverse row of 
minute pores. Met~motum medially divided by the apical part of scutellum. 
Propodeum broadly concave anteriorly, with rounded lateral margins and 
nearly straight caudal border. Two small, rounded excisions near the 
petiolar articulation. Spiracles elliptical 0.012 by 0.007 mm., situated 
nearly on a level with the posterior border of scutellum. Anterior border 
of propod'eum opposite spiracles with two small elliptical grooves, medially 
with two short outwardly curved carinae. Two anterior subcapitate bristles 
at the level of lateral apodemae. The two posterior thin and shorter setae 
nearly dorsal from the articulation of midcoxae. Metasternal border pro-
duced medially, surpassing posterodorsal margin of propodeum. Meso-
phragma not reaching the posterior border of propodeum. 
All tarsi longer than their tibiae; hind metatarsus longer than the 
three remaining joints combined (80: 75); mid- and fore metatarsus 
shorter than the remaining joints (60: 70 and 63: 68). Spur of anterior 
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tibia 0.099 mm.; of midtibia 0.027 mm.; of posterior tibia 0.051 mm. Mid-
and posterior tibiae longer than their femora (115: 82 and 125: 91). 
Forewing approximately 1.4 by 0.35 mm. (badly shriveled distally); 
venation extending 0.377 mm. from the base of wing. Subcosta 0.24 mm. 
long. Hairs (9-23 µ) on dorsal surface consisting of a single row under 
marginal vein and increasing to about 14 longitudinal lines in the widest 
part of wing; hairs on ventral surface beginning far beyond the end of 
venation as a very short spine (about 4 µ long) and reaching nearly 12 
longitudinal lines on the distal part of wing. Basal bristles on the anterior 
margin subcapitate; the longest bristle of marginal fringe 0.213 mm. 
Hind wing 1.227 by 0.026 mm. with only very short submarginal hairs; 
longest bristle of marginal fringe 0.099 mm. 
Petioius 0.16 by 0.036 mm., distinctly constricted at extreme base and 
with a short tooth on each side at base~ Gaster 0.383 by 0.324 (depressed 
by mounting) . Genitalia 0.202 mm. long. 
Described from a single male labeled "Polynema sp., on Gardenia from 
Mexico, February 8, 1941. Brownsville 45627, Williamson, coll., Lot No. 
41-2669." 
Holotype in U.S. National Museum, No. 56874. 
Barypolynema, new genus 
Female antenna with 9 joints; club 1-jointed. Male antenna 13-
jointed. Pronotum divided longitudinally and with the sessile spiracles 
at posterolateral angles. Prosternum subtriangular, closed anteriorly by 
cervicalia. Marginal and stigmal veins very short; forewing not narrowed 
basally. Tarsi 4-jointed. Propodeum with 2 bristles, without medial keel 
or tooth. Abdomen petiolate. 
Type of genus, Barypolynema reticulatum, new species. 
This genus is readily separated from Polynema Hal. by the structure 
of the propodeum. The external position of the prothoracic spiracles 
distinguishes it from Stephanodes Enock, in which the spiracles are situ-
ated on the internal suture between mesoscutum and pronotum. In 
N eomymar Crawf. the prothoracic spiracles are stalked and the fore-
wing is distinctly petiolate. 
Barypolynema reticulatum, new species 
(Fig. 7) 
Female: Length 0.723 mm. (average of 10 specimens with limits of 
0.565 to 0.912 mm.). General color brownish black; scape, pedicellus, legs 
(except the dark last tarsal joints), base of petiolus, and articnlation of 
hind coxae golden yellow, the rest of petiolus white. Eyes, cephalic tra-
beculae, teeth of mandibles and receptaculum of similar black color. 
Ocelli red-pigmented. · 
Head transverse, 0.14 by 0.22 mm. Eyes large, distinctly hairy; length 
of hair equal to diameter of single ommatidium. Ocelli in an obtuse tri-
angle, with apical angles about 125°; anterior ocellus 0.03 by 0.029 mm., 
lateral 0.024 by 0-.023 mm.; ocellocular line equal to the long diameter of 
posterior ocellus; space between fore ocellus and transversofrontal tra-
MYMARIDAE 
FIG. 5. Tetrapolynema mexicanum A. Ogl. Antenna of male. 
FIG. 6. Tetrapolynema mexicanum A. Ogl. Thorax. 
FIG. 7. Barypolynema reticulatum A. Ogl. Thorax of female. 
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becula equal to one and one-half times short diameter of the ocellus. 
Occiput slightly excavated; tempora rounded; vertex slightly elevated. 
Lateral ocellus with large, external, periocellar groove; anterior ocellus 
with two lateral smaller grooves. Whole surface distinctly cellulate, the 
cells more transverse on occiput and medial part of forehead. The short 
curved hairs distributed with regularity of chaetotaxy; 12 and 12 on occi-
pitotemporal region beyond ocellar trabeculae; 10 between ocelli; 6 and 6 
or 7 and 7 on rest of vertex; 3 and 3 along the orbita!'margin; forehead and 
cheeks with 15 and 15 hairs, each hair with raised base. Frontal trabecu-
lae feebly raised on the level of scrobes, there joining with subantennal 
trabeculae. Forehead with two deep round foveae, which touch the upper 
border of scrobes. Antenna shorter than body (5: 6); scape and pedicel 
smooth; pilosity short, the hairs varying in length from 0.01 to 0.02 mm. 
Club equal to the four preceding joints combined, with five subapical and 
one medial placoid sensoria. Measurements of antenna! joints in microns: 
77 (24); 54 (27) ; 37 (12); 58 (14) ; 54 (14); 41 (14); 34 (15); 37 (14); 
170(44). 
Thorax (Fig. 7) 0.363 by 0.118 mm. Pronotum completely divided 
medially, 0.102 by 0.146 mm.; deeply concave posteriorly, only 0.03 mm. 
in length at the middle; its anterior part with raised and reflexed inner 
margin, covered with fanlike distributed rugae; posterior part finely 
cellulate, with 6 and 6 hairs on the anterolateral margin and 4 and 4 on the 
mesonotal one. Circumspiracular membrane 0.017 mm. Prosternum a 
little longer than wide, with a median carina in the basal half. Mesoscutum 
0.116 mm. by 0.188 mm.; parapsidal furrows diverging from 0.048 to 0.071 
mm.; fovea at anterior end of each furrow united with margin of meso-
scutum by a short line; one short seta above each tegula. Scutellum 0.136 
by 0.142 mm.; axillae smooth, separated from scutellum by a thin line; 
scutellum and mesonotum finely cellulate. Metanotum 0.088 by 0.139 mm., 
overlapped medially by scutellum. Propodeum 0.127 by 0.165 mm.; length 
at middle 0.034 mm.; di~tance between spiracles 0.095 mm. Spiracles close 
to anterior border. Setae very low, with distinctly raised bases. Meso-
phragma 0.007 mm., not reaching the caudal margin. 
Forewing 0.813 by 0.18 mm. Subcosta 0.143 mm., marginal and stigma} 
veins together 0.051 mm. Discal hairs on dorsal surface from 0.013 to 0.024 
mm. in length, on ventral surface 0.003- 0.007 mm. Longest bristle of 
marginal fringe 0.108 mm. Caudal margin of wing slightly concave be-
yond marginal vein. Wing hyaline, with a weakly infuscated transverse 
stripe at the middle. Hind wing 0.061 by 0.037 mm.; the ve:r;iation reaching 
0.204 mm. from the base; disc with only two submarginal rows of short 
hairs; longest bristle of marginal fringe 0.085 mm. 
Legs smooth, with sparse white pilosity. 
Petiolus 0.085 by 0.027 mm., constricted at both ends. Gaster 0.302 
by 0.156 mm.; cercoides 0.024 by 0.019 mm. Oviposter 0.226 with the base 
near the petiolar articulation. 
Male: Similar to female. Antenna 0.858 mm., nearly one-third longer 
than body. Measurements of antenna! joints in microns: 47 (20); 44 (30); 
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54 (27) ; 61 (27) ; 64 (27) ; 68 (27) ; 64 (27) ; 64 (27) ; 64 (27) ; 68 (27) ; 68 (27) ; 
71 (27); 75 (24). Flagellar joints with five or six placoid sensoria. Gaster 
0.187 by 0.112 mm. Genitalia as long as petiolus. 
TABLE II . 
LEG MEASUREMENTS OF B. reticulatum, IN MICRONS 
Anterior Median Posterior 
L. Br. L. Br. L. Br. 
Coxa .. . . .... . . . . 78 37 
Trochanter ...... . 37 19 
Femur . .... .. .. . . 139 37 
Tibia ........ . .. . 170 23 
Spur . .. . .. . ... . . 51 
1 tars. joint. ... .. . 68 . . . . . . . . . 
2 tars. joint. ..... . 41 . . . . . . . . . . 
3 tars. joint. . . ... . 41 .. . .. .. .. . 
4 tars . joint ... . .. . 51 . . . . . . . . . . 
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Described from numerous specimens taken at Loreto, Misiones, Ar-
gentina throughout nearly the entire year. Holotype (female), allotype 
(male), and paratypes in the author's collection; paratypes also to be 
deposited in U.S. National Museum. 
BARYPOLYNEMA ASPIDIOTI (GIRAULT), NEW COMBINATION 
(Fig. 8) 
Polynema aspidioti Girault, Ent. News 22: 358, 1911. 
An examination of the type specimen preserved in the U. S. National 
Museum shows that this species belongs to Barypolynema, being closely 
related to the type of the genus but easily distinguished by the shorter 
scutellum and mesoscutum (Fig. 8). A comparison of this figure with Fig-
ure 7, which represents the thorax of B. reticu'latum, shows better than 
the descriptions the difference between the two species. 
Further specimens of both sexes were found among unnamed slides 
in the U. S. National Museum collection, and consequently I have desig-
nated as the allotype a female obtained from eggs of Psallus seriatus, 
taken on Erigeron canadensis, Port Lavaca, Tex., September 5-13, 1926, 
H. I. Crawford No. 8. Both male and female have the characteristic foveae 
near the antennal scrobae and close to the clypeal border. The antennal 
club is longer than the four preceding joints combined, one and a half 
times as long as the scapus; third antennal joint longer than eighth or 
seventh. Periocellar foveolae as in reticulatum, but lateral ones distinctly 
smaller than in that species. 
BARYPOLYNEMA SAGA (GIRAULT), NEW COMBINATION 
(Fig. 9) 
Anagrus saga Girault, Amer. Ent. Soc. Trans. 37: 296, 1911. 
This peculiar species, of which only females are known, fits very well 
the generic description, although it is quite different from the other two 
species referred to this genus. A comparison of Figure 9, which represents 
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the thorax of B. saga, with the figures of B. reticulatum and B. aspidioti, 
illustrates the difference. · 
Acmopolynema, new genus 
Antennae of female 9-jointed, with 1-jointed club; those of male 13-
jointed; scapus transversely striate; eyes bare. Pronotum completely 
divided medially, with the spiracles at posterolateral angles. Prosternum 
elongately triangular, closed anteriorly by cervicalia. Mesoscutum with 
complete notauli. Scutellum with a transverse row of small foveae. Pro-
podeum with a stout flattened tooth directed caudally and with two lateral 
carinae. Forewing not petiolate; many of the discal cilia with greatly en-
larged bases (tormae) (Fig. lOa). Tarsi 4-jointed; hind tarsi shorter than 
their tibiae. Abdomen with 1-jointed petiolus; ovipositor protruding 
beyond the apex in the type specimen. 
Type of genus, Acm.opolynema bifasciatipenne (Girault), new combi-
nation (for Stichothrix bifasciati;pennis Girault, Psyche 15: 115, 1908) 
(Figs. 10 and lOa). 
Many other undescribed species from northern Argentina and Brazil 
are in the author's collection. The genus seems to be of neotropical origin. 
ACMOPOLYNEMA BRASILIENSE (ASHMEAD), NEW COMBINATION 
Polynema brasiliense Ashmead, Carnegie Mus. Mem. 1: 521, 1904. 
A. A. Girault, in 1911 (Amer. Ent. Soc. Trans. 38: 322), redescribed 
P. brasiliense correctly and observed the similarity in the structure of the 
propodeum (metathorax, Girault, 1911) of this species and P. bifasciati-
penne Gir. The forewing shows characteristic linear arrangement of the 
discal cilia. 
LYMAENON RUFESCENS (ASHMEAD), NEW COMBINATION 
Polynema rufescens Ashmead, Carnegie Mus. Mem. 1: 521, 1904; Girault, 
Amer. Ent. Soc. Trans. 38: 322-323, 1911. 
Examination of the type specimen (No. 6595 in U. S. National Mu-
seum) shows that it belongs to the genus Lymaenon Hal. The rather poorly 
preserved specimen shows all the characters typical of Lymaenon, and it 
is surprising that Girault, in remounting and redescribing the species, 
failed to recognize Ashmead's error in the generic placement. 
LYMAENON, SUBGENUS GAHANOPSIS, NEW SUBGENUS 
Female: The antennae are 10-jointed, with a 1-jointed club. The base 
of ovipositor enclosed in a long membranous pouch which extends for-
ward beneath the thorax to reach the anterior coxae. Tip of ovipositor 
distinctly curved ventrad. 
Otherwise not distinguishable from Gastrogonatocerus A. Ogl. The 
male is practically indistinguishable from that subgenus. As in the case of 
Gastrogonatocerus, Gahanopsis is parasitic in membracid eggs. 
Type of subgenus, Lymaenon (Gahanopsis) deficiens, new species. 
MYMARIDAE 
FIG. 8. Barypolynema aspidioti (Gir.). Thorax of male. 
FIG. 9. Barypolynema saga (Gir.). Thorax of female. 
FIG. 10. Acmopolynema bifasciatipenne (Gir.). Thorax of female. 
IOa 
FIG. lOa. Acmopolynema bifasciatipenne (Gir.). Discal cilia of forewing. 
287 
288 A. A. OGLOBLIN 
I have the pleasure to name this subgenus after A. B. Gahan, the 
distinguished hymenopterologist of the U. S. National Museum, who first 
recognized this interesting subgenus. 
Lymaenon (Gahanopsis) deficiens, new species 
(Figs. 11 and 12) 
Female: Length of body 0.82-0.99 mm. General color bright ocher 
yellow (in mounted specimen). Eyes and cephalic trabeculae black. An-
tenna (with exception of scale), sheath of ovipositor, and interocellar spot 
light brown. Anterior half of mesoscut_um, axillae, tegulae, veins of wings, 
and the rest of head light orange yellow. 
Head viewed from above nearly two times as wide as long. Eyes large, 
lateral; ocellocular line slightly shorter than interocellar (6: 7). Diameter 
of anterior ocellus 0.023 mm. Chaetotaxy of vertex peculiar; three bristles 
inside of interocellar triangle, two short hairs in front of lateral ocellus, 
and near latter two small round sensorial pustulae; 2 and 2 large bristles 
on the inner orbitae and four small hairs on the occipital slope. Interocellar 
triangle distinctly elevated. Antenna! scrobes in the lower quarter of 
superior half of face, the space between them distinctly longer than diame-
ter of each scrobe. Progenae not swollen and not separated from occiput. 
Antenna 0.56 mm. long; longer than head and thorax (Fig. 11). Scape 
with well-defined radicula. Flagellar joints 2-7 with placoid sensoria. 
Club longer than two preceding joints combined. Measurements of an-
tenna! joints 1-10 in microns: 79 (34); 50 (38); 27 (21); 46 (27); 46 (28); 
50 (27); 53 (27); 50 (27); 53 (30); 129 ( 42). 
Thorax 0.335 by 0.236 mm. (Fig. 12). Pronotum very short, 0.057 mm., 
only 0.007 mm. in the middle; spiracle elliptical, 0.027 mm. long. Meso-
scutum short, 0.072 by 0.228 mm.; with four black setae on the posterior . 
third. Parapsidal furrows very narrow. Scutellum 0.14 mm. long, with lat-
eral borders distinctly divergent. Axillae longitudinally rugulose laterally, 
each with two very short and fine hairs. Posterior border of metanotum 
rounded, distinctly produced at the middle so as to form a tooth. Pro-
notum and mesonotum distinctly cellulate, the cells becoming longitudinal 
on the scutellum. Propodeum 0.16 mm. long with rounded posterior mar-
gin; spiracles slightly above the level of posterior border of scutellum; 
two thin, parallel carinae close to the medial line; the base of setae approxi-
mately on the level of the posterior margin of metanotum. 
Anterior tibia with seven small spines on its ventral surface. Hind 
femora distinctly swollen. 
Wings very slightly and evenly infumated. Forewing 0.815 by 0.277, 
venation terminating at 0.314 mm. from the base; subcosta 0.277 mm.; 
marginal 0.08 mm.; stigma! vein 0.038 mm. The dorsal pilosity of disc 
beginning at base of marginal vein; anal row subdistinct, composed of 
approximately 22 hairs; most of discal hairs about 8 µ long. Longest bristle 
of marginal fringe 0.061 mm. Posterior wing 0.682 by 0.061 mm., widest 
part at hamuli, venation extending 0.297 mm. from base; discal pilosity 
consisting of 4-5 longitudinal rows besides the submarginal ones. Longest 




Fm. 11. Lymaenon (Gahanopsis) deficiens A. Ogl. Antenna of male and female. 
"Fm. 12. Lymaenon (Gahanopsis) deficiens A. Ogl. Thorax of male. 
FIG. 13. Platystethynium onomarchicidum A. Ogl. Head of female. 
289 
290 A. A. OGLOBLIN 
Abdomen dorsally 0.476 by 0.201 mm.; ventrally 0.765 mm. Ventral 
process reaching base of anterior coxae. Ovipositor 0.808 mm., extending 
only 0.043 mm. beyond tip of abdomen. Longest cilia of cercoides 0.099 
mm. 
·Male: Length 0.923 mm. The color of head, antennae, and legs as in 
female. Thorax brownish yellow with pronotum, anterior half of meso-
scutum, spots on axillae, middle part of metanotum and propodeum brown. 
Basal three tergites of abdomen white, the remaining segments with a 
broad, central black stripe, the last tergite distally dark. 
Antenna (Fig. 11) shorter than body, 0.873 mm. long. Measurements 
of antenna} joints in microns: 93 (30); 46 (34); 61 (30); 61 (30); 65 (27); 
69 (23); 69 (27); 69 (27); 69 (27); 69 (27); 69 (27); 69 (30); 80 (27). Scape 
short with distinct radicula, joints 3-13 with six to seven placoid sensoria. 
Copulatory apparatus with aedeagus 0.114 mm. long, flattened dorso-
ventrally, with curved and sharply pointed distal end; phallobase 0.095 
mm.; external paramera less developed, delimiting the semielliptical sex-
ual. orifice. Medial invaginated ventral plate prolonged anteriorly, 0.133 
mm. long. 
Described from seven females and two males mounted on a single slide 
labeled, "Mymaridae n. g. and n. sp., Gahan. St. Augustine, Trinidad, 
Aug. 10, 1943. E. McC. Callan coll. Ex eggs of Tylopelta monstrosa, host 
identified by Beamer as Erechtia sp. Lot N. 43-12051." Holotype (female), 
allotype (male), and seven paratypes in the collection U. S. National 
Museum No. 56277. 
Platystethynium, ~ew genus 
Female: Antenna 11-jointed, with a 3-jointed club; segments of funi-
culum submoniliform; seventh antenna} joint and club with placoid sen-
soria. Forehead distinctly divided into ventral and dorsal halves, the 
former with two curved trabeculae, which extend from clypeus to antenna} 
scrobae. Mandibles small, toothless, apparently not movable (without 
articular processes). Gnathal aperture small, ventral, removed from 
occipital border. Epicranial sutures joining the posterior ones before 
anterior ocellus so as to form X-shaped figure. Pronotum large, completely 
divided longitudinally. Prosternum rounded in front, closed anteriorly by 
cervicalia. Axillar bristles on the sensorial part of scutellum; metanotum 
narrow, dorsally overlapped by posterior margin of scutellum. Wings with 
narrow discal blade, sharply pointed distally. Legs short and stout; fore 
tibiae with strong spines on the ventral surface. Hind femora distinctly 
swollen and compressed. · 
Abdomen broadly sessile, ovipositor protruding, the whole body 
strongly flattened dorsoventrally. 
'l'ype of genus, Platystethynium onomarchicidum, new species. 
This genus is closely related to Stethynium Enock, 1909, but easily 
distinguished by the flattened body and the structure of antennae, man-
dibles, and thorax. 
MYMARIDAE 
Platystethynium onomarchicidum, new species 
(Figs. 13, 14, 15, 15a, and 16) 
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Female: . Length 9f body 1.08 mm. (average of 15 specimens with 
extremes 0.957-1.101 mm.). 
Light brownish yellow; eyes reddish brown; flagellum, frontal ridge, 
trabeculae, interocellar triangle, lateral parts of mesonotum and pro-
podeum light brown. Sensorial part of scutellum, legs, the rest of head, 
and the ovipositor yellow. 
Head almost as broad as long, 0.19 by 0.2 mm. (Fig. 13). Eyes with a 
few short hairs; ocelli almost in a right-angled triangle, limited laterally 
by posterior sutures. Epicranial sutures begin at anterior one-fifth of 
inner orbits and run in curved lines to meet in front of the anterior ocellus. 
Vertex very long, gradually narrowed anteriorly; transversofrontal tra-
beculae somewhat removed from the anterior border of head. Antennal 
scobes distodorsal and space between them proclivous, strongly sclero-
tized. Ventral surface of front with swollen lateral border and with out-
wardly curved trabeculae, which join antenna! scrobes with clypeal 
border (Fig. 14). 
Antenna 0.382 mm. (Fig. 15), shorter than the thorax. Scapus with 
distinct but not separate radicula, slightly longer than the three-jointed 
club (79: 78). Measurements of antenna! joints in microns: 79.6 (43); 
49(23); 26(17); 19(17); 19(19.7); 19(19.7); 30(27); 23(19); 38(38); 
27 (38); 42 (38). Seventh antenna! joint swollen, with two curved placoid 
sensoria. All club joints with similar sensoria; pilosity as in Figure 15a. 
Thorax (Fig. 16), 0.48 by 0.2 mm. Pronotum elongate, 0.15 by 0.13 mm., 
with internal borders angularly divergent in the caudal third. Spiracles 
very small, 0.006 mm. Prosternum broadly rounded anteriorly, with two 
lateral. bristles. Pronotum, mesoscutum, and scutellum (except smooth 
sensorial. part) longitudinally cellulate, the cells becoming more distinct 
on the lateral parts of scutellum. Metanotum with two minute hairs on its 
internal angles. 
Propodeum completely divided along the median line and with a 
lateral trabecula on each side along the margins of mesophragma. these 
ending caudally at the articulation with abdomen. Spiracle small, 7.5 µ 
long, situated above the level of posterior margin of scutellum. 
Legs short and stout. Anterior and midtarsi longer than their tibiae 
(152: 106 and 144: 122 µ); posterior tibiae longer than their tarsi 
(183 : 163 µ). Femora swollen, especially the posterior pair, 137 (43); 
118 (38); 152 (57 µ). Anterior tibia with six stout spines on its ventral sur-
face; mid- and posterior tibiae with fine pilosity which increases distally. 
Coxae, femora, and tibiae finely cellulate. 
Wings slightly but distinctly infumated, darker along the margin in 
distal part of forewing; veins brownish. Forewing 0. 762 by 0.076 mm., 
broadest at the distal third, narrowest at the end of subcostal vein 
(0.034 mm.). Venation reaching 0.286 mm. from the base; subcostal vein 
with 4 bristles and along its caudal margin about 25 small round tubercles; 
::ombined marginal and stigmal veins with 2 longer bristles, and with 5 
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FIG. 14. Pl.atystethynium onomarchicidum A. Ogl. Distal part of head ventrally. 
FrG. 15. Platystethynium onomarchicidum A. Ogl. Antenna of female. 
FrG. 15a. Platystethynium onomarchicidum A. Ogl. Club, ventral view. 
FIG. 16. Platystethynium onomarchicidum A. Ogl. Thorax. 
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round sensoria at apex. Dorsal pilosity beginning with a single row of hairs 
behind marginal vein and increasing to four rows in the widest part of disc, 
without counting submarginal hairs. Longest bristle of marginal fringe 
0.175 mm., more than twice as long as the maximum width of wing. Hind 
wing 0.762 by 0.042 mm. Venation ends 0.2 mm. from the base; discal 
pilosity very sparse, composed of one to three longitudinal rows oi> short 
hairs; longest bristle of marginal fringe 0.133 m. 
Abdomen longer than thorax and subequal to it in width (0.55 mm. by 
0.21 mm.). Base of ovipositor located in the second segment; ovipositor 
0.46. mm. long, protruding 0.122 nun. beyond the tip of abdomen. Tergites 
longitudinally striated at the bases of bristles. Cercoides elongate, semi-
elliptical, space between them equal to one-fourth the length of one 
(0.046: 0.011 mm.). · 
Described from 33 female specimens mounted on 2 slides labeled, "gen. 
n. , sp. n. n~ar Stethynium Gahan det. Ex eggs of Onomarchus uninotatus, * 
Buitenzorg, Java. May 1939. C. Franssen coll." Holotype and 32 para-
types in the collection of U. S. National Museum, No. 56875. 
Platypatasson, new genus 
Antenna of female 10-jointed, with 2-jointed club. Flagellar joints 
semimoniliform, short, without placoid sensoria. Body strongly depressed. 
Head with Y-shaped suture. Antennal scrobes situated very high, touch-
ing transversofrontal trabecula. Two outwardly curved trabeculae on the 
ventral surface of forehead joining antennal scrobes with border of 
clypeus. Mandibles small, toothless. Gnathal organs rudimentary. Pro-
notum large, completely divided medially. Axillar bristles situated on 
sensorial part of scutellum. Metanotum very short, without rhomboid 
area. Wings narrow. Legs stout, with swollen hind femora. Abdomen 
broadly sessile. 
Type of genus, Platypatasson fransseni, new species. 
The genus is distinguished from Patasson Hal. by the depressed body 
and especially by cephalic characters. The remarkable parallelism of 
characters in the two entirely different genera, Platystethynium and 
Platypatasson, shows the convergence caused by the adaptation to para-
sitic life in eggs of Tettigonoidea. 
Platypatasson fransseni, new species 
(Figs. 17, 18, and 19) 
Female: Length of body 0.648 (average of six specimens; limits 
0.579 and 0.686 mm.). 
Color (of mounted specimens) pale yellow. Eyes and trabeculae 
brown. 
Head viewed dorsally nearly as long as wide, 0.152 by 0.16 mm. (Fig. 
17) . Eyes large, longer than half the width of head, with some very short 
hairs. Ocelli in a nearly equilateral triangle. (Distortion of head in 
mounting prevents making more precise measurement). Occipital slope 
limited anteriorly by an irregular ridge which touches lateral ocelli. 
• Tettigonoidea, Saltatoria. 
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FIG. 17. Platypatasson fransseni A. Ogl. Head. 
FIG. 18. Platypatasson fransseni A. Ogl. Antenna. 
FIG. 19. Platypatasson fransseni A. Ogl. Thorax. 
17 
Epicranial suture in form of Y ,with anterior ocellus in the internal angle. 
Chaetotaxy as in Figure 17. Curved frontoclypeal trabeculae confluent 
before the level of antenna! scrobes and forming a broad plate. 
Antenna (Fig. 18), 0.328 mm., shorter than head and thorax taken to-
gether; scape with distinct but not sharply delimited radicula. Funicular 
joints with trichoid sensoria on distal border. Club with a single placoid 
sensorium on the basal joint and with five sensoria on the distal one. 
Measurements of antenna! joints in microns: 97 (25); 43 (19); 19 (19); 
17 (19); 15 (19); 16 (19); 15 (19); 16 (20); 38 (34); 68 (38). 
Thorax (Fig. 19) less than half as long as body. Pronotum slightly 
l9nger than one-fourth of entire thoracic length (20: 75). Setae of meso-
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scutum in its posterior third. Parapsidal furrows very narrow, slightly 
divergent anteriorly. Propodeum very long and broad, with a triangular 
area medially, and with four very short hairs somewhat irregularly dis-
tributed between spiracles and posterocoxal angles. Spiracles approxi-
mately on the level of posterior margin of scutellum. Mesophragma 0.133 
mm. long, penetrating into abdominal cavity 0.05 mm. 
Legs stout; posterior tarsi shorter than their tibiae; hind femora 
swollen, 0.095 by 0.045 mm. 
Forewing 0.51 by 0.048 mm., broadest at end of venation, only 0.034 
mm. on disc. Vein reaches 0.16 mm. from base of wing. Dorsal pilosity of 
disc consisting of two longitudinal rows of short bristles, without counting 
submarginal hairs; longest bristle of marginal fringe 0.114 mm. long, nearly 
two and a half times as long as wing's breadth. Hind wing as long as fore-
wing, only 0.019 mm. wide; hooklets 0.158 mm. from base of wing; dorsal 
pilosity consisting of two longitudinal rows of short cilia, not counting 
submarginal hairs; longest bristle of marginal fringe 0.079 mm., more than 
five times as long as the greatest width of wing. 
Abdomen 0.267 by 0.137 mm. ; ovipositor 0.255 mm., protruded 0.027 
mm. beyond tip of abdomen. 
Described from six females mounted on slides and labeled, "Ex 
Locustid eggs. Buitenzorg, Java. Mar. 1939. C. F.ranssen coll. Lot 39-
11815." Holotype and four paratypes in U. S. National Museum, No. 
56876. One paratype in the author's collection. 

FLORA OF ALASKA AND ADJACENT PARTS OF CANADA1 
An Illustrate~ and Descriptive Text of all Vascular Plants Known 
to Occur Within the Region Covered 
PART V. CABOMBACEAE TO DROSERACEAE 
J. P. ANDER.SON 
From the Department of 'Botany, Iowa• State College 
Received November 6, I945 
Il. CABOMBACEAE (Water-shield Family) 
Aquatic perennials; stems mucilage-coated; flowers solitary, axillary; 
sepals and petals usually 3; stamens 3-18; carpels 2-18, distinct; ovules 2 
or 3; fruit indehiscent, septate; seeds 1-3, borne on the dorsal suture. 
BRASENIA Schreb. 
Stems slender, branching, covered with gelatinous matter as are also 
the petioles, peduncles and under surface of the leaves; leaves alternate, 
oval or elliptical, entire, floating, the petiole attached at center of under 
surface; flowers axillary, purple; sepals and petals each 3; stamens 12-18; 
carpels 4-18. (Name unexplained.) 
B. schreberi Gmel. Water-shield. 
Leaves 4-8 cm. long, 3-5 cm. wide, tinged with purple, especially 
underneath; sepals and petals deep purple; stamens purple. 
Southeastern Alaska, of scattered circumboreal distribution. Fig. 463. 
I2. RANUNCULACEAE (Crowfoot Family) 
Ours all herbs; leaves alternate, without stipules but often with the 
base of the petioles clasping or sheathing the stem; sepals 3-15, green and 
caudaceous, or in some genera petaloid and persistent; petals as many as 
the sepals or wanting; stamens usually many; carpels few-many, rarely 
solitary, 1-celled, 1-many ovuled; fruit a berry or composed of achenes or 
follicles. 
IA. Carpels I-ovuled, fruit composed of achenes. 
lB. Petals usually present. ......... ..... . ................ 1. Ranunculus 
2B. Petals wanting, but sepals usually petal-like. 
IC. Flowers subtended by an involucre of leaf-like 
bracts, these sometimes remote from the calyx .... 2. Anemone 
2C. Flowers not subtended by an involucre. . . . . . . . . . . . 3. Thalictrum 
2A. Carpels several-ovuled. 
IB. Fruit a berry ............. .. ................... . .... 7. Actaea 
2B. Fruit composed of follicles. 
IC. Flowers regular. 
1 Preceding parts of this paper were published in this Journal as follows: Part I, 
Vol. XVIII, pp. I37-I75, I943; Part 2, Vol. XVIII, pp. 38I-446, I944; Part 3, Vol. XIX, pp. 
I33-205, I946; Part 4, Vol. XX, pp. 2I3-257, I946. 
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lD. Follicles decidedly stipitate ...................... 6. Coptis 
2D. Follicles short-stipitate or sessile. 
lE. Petals none, sepals petaloid. . . . . . . . . . . . . . . . . . .. . 4. Caltha 
2E. Petals present. 
lF. Petals small and inconspicuous, sepals petaloid 5. Trollius 
2F. Petals showy, spurred ....................... 8. Aquilegia 
2C. Flowers irregular. 
lD. Posterior sepal spurred .......................... 9. Delphinium 
~D. Posterior sepal forming a hood ................... 10. Aconitum 
1. RANUNCULUS (Tourn.) L. 
Mostly biennial or perennial plants with yellow or white, rarely red-
dish, flowers; leaves entire, lobed, divided, or dissected; sepals 5, decidu-
ous; petals usually 5, occasionally more, each with a nectiferous gland and 
a scale at the base; carpels many, each developing into a flattened achene 
tipped with the style which forms a beak. (Latin, diminutive of frog, 
from the marshy habitat of many of the species.) 
lA. Petals white or red. . 
lB. Aquatic, achenes transversely ridged ................. 27. R. aquatilis 
2B. Achenes not transversely ridged. 
lC. Larger leaves 3-lobed .............................. 28. R. pallasii 
2C. Lower leaves many-lobed ......................... 26. R. chamissonis 
2A. Petals yellow. 
lB. Achenes longitudinally ribbed ........................ 23. R. cymbalaria 
2B. Achenes not longitudinally ribbed. 
lC. Plant scapose from filiform rootstock ............... 29. R. lapponicus 
2C. Plant not from filiform rootstock. 
lD. Petals 7-15. 
lE. Leaves deeply 3-5-lobed ........................ 24. R. cooleyae 
2E. Leaves entire or toothed ....................... 25. R. kamchaticus 
2D. Petals usually 5, sometimes more or less. 
lE. Leaves entire, narrow, stems creeping .......... 19. R. flammula 
2E. At least some of the leaves lobed, parted, or divided. 
lF. P.alustrine or aquatic species. 
lG .. Leaves small, 3-lobed ...................... 20. R. hyperboreus 
2G Leaves larger, 3-5-lobed. 
lH. Plant usually erect with thick reniform 
leaves ........ . .... . ................... 21. R. sceleratus 
2H. Plant floating or creeping, leaves 
orbicular .............................. 22. R. gmelini 
2F. Plants terrestrial but often growing in wet places. 
(see also 21. R. sceleratus) 
lG. Petals scarcely exceeding the sepals. 
lH. Plants less than 1 dm. tall. 
11. Sepals glabrous ........................ 17. R. pygmaeus 
2!. Sepals copiously pubescent . . ............ 11. R. verecundus 
2H. Plants more than 1 dm. tall. 
11. Stems glabrous or nearly so. 
lJ. Basal leaves crenate or somewhat 
lobed . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. R. abortivus 
2J. Basal leaves divided and cleft ........ 5. R. bongardii var. 
lI. Stems pubescent. 
lJ. Beak of achenes triangular ........ . .. 7. R. pennsylvanicus 
2J. Beak of achenes hooked ............ . . 5. R. bongardii 
2G. Petals conspicuously longer than the sepals. 
lH. Stems decumbent. 
lI. Beak of achenes short . . ... . ............ 2. R. repens 
21. Beak of achenes long. . . . . . . . . . . . . . . . . . . . 3. R. septentrionalis 
2H. Stems erect or ascending. 
11. Sepals pubescent. 
lJ. Pubescence of sepals dark brown. 
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lK. Receptacle glabrous .............. . . 15. R. nivalis 
2K. Receptacle brown-hispid ..... . ..... 16. R. sulphureus 
2J. Pubescence of calyx light-colored. 
(See also 10. R. eastwoodianus) . 
lK. Plants 3-8 elm. tall. 
lL. Receptacle elongated in fruit, 
hairy . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6. R. m acounii 
2L. Receptacle but little elongated in 
fruit, glabrous. 
lM. Beak of achenes recurved 
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about 1.5 mm. long. . . . . . . . . . . . 4. R . occidentalis & vars. 
2M. Beak of achenes short, 
slightly curved .... . . . ...... ... . 1. R. acris 
2K. Plants less than 3 dm. tall. 
lL. Plants less than 1 elm. tall .... .... 14. R. grayi 
2L. Plants taller. 
lM. Achenes about 1.5 mm. long ... 13. R. eschscholtzii 
2M. Achenes with beak about 
2.5 mm. long . . ... ..... . . ... . .. . 12. R. pedatifidus 
3M. Achenes with beak about 
4 mm. long . . . . . . . . . . . . . . . . . . . . 4. R. occidentalis 
21. Sepals glabrous or nearly so. 
(See also 13. R. eschscholtzii) . 
lJ. Radical leaves lacking ... .. . .. . . .. .. . ... 18. R. v erticillatus 
2J. Radical leaves present. 
lK. Stems less than 3 elm. tall .... . ..... 10. R. eastwoodianus 
2K. Stems 4-8 dm. tall. ... . ... . . ... . .... 8. R . orthorhynchus 
1. R. acris L. Tall Buttercup 
Stems erect, more or less pubescent, 3-9 dm. tall; lower leaves hairy, 
3- to 5-divided to near the base, the divisions more or less cleft and divided 
into lan~eolate lobes; petals bright yellow, 9-12 mm. long, twice the length 
of the hairy sepals; head of fruit globose; achenes with a short, curved 
beak. Var. frigidus Regel. Less vigorous than the type, radical leaves 
truncate at the base and palmately tripartate. 
The typical form is introduced and native of Europe, the variety in 
east Asia and the Aleutians. Fig. 464. 
2. R. repens L. Creeping Buttercup. 
More or less hairy, spreading by means of decumbent stems which 
root at the nodes; leaves ternate, the divisions petiolate, ternately cleft 
and toothed; petals ovate, about 8 mm. long, about twice the length of the 
sepals; fruiting heads globose; achenes margined, about 4 mm. long includ-
ing the acute, slightly curved beak which is nearly 1 mm. long. 
An introduced weed, native of Europe. Fig 465. 
3. R. septentrionalis Poir. Swamp Buttercup. 
Plants subglabrous to hispid, branching, 2-6 dm. tall, some of the 
branches procumbent; leaves usually 3-divided, the divisions stalked; 
leaflets 3-lobed, -cleft, or -parted, and again toothed or lobed; sepals 
spreading or reflexed; petals bright yellow, twice as long as the sepals; 
achenes with long, strongly-margined, subulate beak Our form has wider 
and shorter beak than the type and has been described as ssp. pacifica 
Hult. 
N. Dak.-Labr.-Va.-Mo.-Texas, the subspecies known only from 
southeastern Alaska. · 
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4. R. occidentalis Nutt. Western Buttercup. 
Stems rather slender, 2-5 dm. tall, more or less hirsute or pilose; 
lower leaves pubescent, 2-5 cm. wide, 3-parted, the divisions cleft and 
toothed; upper leaves with linear divisions; petals about 1 cm. long; 
fruiting head globose; achenes about 2.5 x 2 mm. with a beak about 1.5 mm. 
long. Var. brevistylis Greene has a shorter beak and is somewhat more 
robust and nearly glabrous. ssp. nelsoni (DC.) Hult. grows up to 8 dm. 
tall; leaves deeply 3-parted, the central division again 3- to 9-l.vbed or 
toothed; achenes about 3 x 2.5 mm. with beak up to 2 mm. long. Ssp. 
turneri (Greene) J.P. Anderson, comb. nov. (R. turneri Greene, Pittonia 
2: 296. 1892) hirsute, primary divisions of the radical leaves 3-lobed; the 
lateral ones bifid, all incisely cleft; flowers large; achene beak long and 
slender, recurved. Ssp. insularis Hult. is a dwarfer type with silky-gray 
pubescent leaves and the beak of the achenes short and broad. 
Coastal districts of Alaska-Ida.-Wyo.-Calif.; the ssp. nelsoni in 
the southwestern Pacific Coast and Aleutians; ssp. insularis the middle 
and western Aleutians; ssp. turneri from Bering Sea-Mackenzie R. Fig. 
466. 
5. R. bongardii Greene Bongard Buttercup. 
A rather stout weedy plant 4-8 dm. tall; leaves and petioles hispid, 
the blades of the basal leaves 3-9 cm. long, 4-14 cm. wide, deeply 3-lobed, 
the terminal lobe 3-cleft, the lateral ones 2- to 4-cleft, toothed; petals and 
sepals about equal, 3-5 mm. long; heads of fruit globose; achenes pubes-
cent, at least when young, the body about 2 mm. long, with a hooked beak 
of the same length. Var. tenellus (Nutt.) Greene (R. douglasii Howell) 
is a nearly glabrous plant with smaller leaves, slightly larger achenes 
hirsute only on the edge or not at all and a proportionally shorter beak. 
Aleutian Islands-Ida.-Calif. Hybridizes with R. acris. Fig. 467. 
6. R. macounii Britt. Macoun Buttercup. 
Stems rather stout, hirsute, 3-8 dm. tall; lower leaves 5-15 cm. wide, 
hirsute, ternate, the divisions more or less stalked, variously cleft and 
toothed; petals 5-8 mm. long; heads of achenes short-ovate to subglobose; 
achenes about 3 mm. long with wide-based beak 1-1.5 mm. long. There 
is a glabrous form, var. oreganus (Gray) Davis. 
Central and southwestern Alaska-Ont.-Iowa-Ore. Fig. 468. 
7. R. pennsylvanicus L. Bristly Buttercup. 
An erect, branching, leafy, pilose-hispid plant 3-8 dm. tall; leaves 
ternate, the divisions, at least the central one, stalked, ternately cleft and 
sharply toothed; petals 2-4 mm. long, often shorter than the reflexed 
sepals; heads of achenes ovoid to cylindrical; achenes about 2.5 mm. long 
with a fl.at triangular beak scarcely 1 mm. long. 
Introduced in our area, central Alaska-N. S.-Ga.-Colo.~B. C. 
Fig. 469. 
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8. R. orthorhynchus Hook. ssp. alachensis (Benson) Hult. 
Straight-beaked Buttercup. 
Stems in our form glabrous, 4-8 dm. tall; lower leaves pinnate with 
3-5 leaflets; leaflets cleft and toothed, cuneate, the 'terminal one 3-lobed; 
petals 8-12 mm. long; fruiting head globose; achenes margined, 3-4 mm. 
long with a beak of about the same length. 
The ssp. in southeastern Alaska only, typical form Vancouver Isl.-
Wyo.-Calif. Fig. 470. 
9. R. abortivus L. Smooth-leaved Crowfoot 
Somewhat fleshy, glabrous or slightly pubescent, 2-6 dm. tall; radic:al 
leaves undivided, crenate, 1-5 cm. wide; stem leaves 3-cleft, the upper-
most with linear or oblong divisions and sessile; petals 2-3 mm. long, 
shorter than the reflexed sepals; head of achenes 4-5 mm. long, 3-4 mm. 
wide; achenes about 1.5 mm. long with a very minute beak on the side 
near apex. 
South central Alaska-Labr.-N. S.-Fla.-Ark.-Colo. Fig. 4 71. 
10. R. eastwoodianus Benson. Eastwood Buttercup. 
Plant nearly glabrous, stems erect, up to 3 dm. tall, striate; radical and 
lower stem leaves fan-shaped in outline, 25--30 mm. long, 2-3 cm. wide, 
divided and parted into about 7 linear divisions; peduncles thinly pilose, 
2-7 cm. long in flower; sepals 5, yellowish-green, spreading, ~arrowly 
elliptic, 5 mm. long, thinly pilose dorsally; petals 5, cuneate-obovate, 9-10 
mm. long, 5 mm. or more broad. 
Known only from Nome and Skagway. Fig. 472. 
11. R. verecundus Robins. 
Stems 5-10 cm. tall; leaves reniform to suborbicular, glabrous, con-
spicuously cordate, 3-parted, the segments 3- to 5-lobed or deeply crenate; 
petioles 2-4. cm. long; peduncles glabrous, 3-7 cm. long; sepals pubescent, 
purplish on the back, 2-4 mm. long; petals obovate, about 5 mm. long; 
heads ovoid or short-cylindric; achenes 1.8 mm. long; obovoid, with a 
short, recurved beak. 
Central Alaska-Alta.-Mont.-Ore. 
12. R. pedatifidus Sm. Northern Buttercup. 
R. affinis R. Br. 
Stems 1-3 dm. tall, branched, sparingly silky or glabrate; basal leaves 
2-4 cm. wide, the earliest 3-cleft and toothed, the rest divided into narrow, 
cleft segm~hts, those of the stem sessile and with linear divisions; calyx 
and upper part of peduncle softly pubescent; petals longer than the sepals; 
achenes about 2.5 mm. long with a long, weak, recurved or twisted beak 
which is sometimes broken off. 
Arctic-alpine, more or less circumpolar. Fig. 473. 
13. R. eschscholtzii Schlecht. Eschscholtz Buttercup. 
Stems nearly glabrous, 1~3 dm. tall; basal leaves 3- to 5-parted, the 
divisions again cleft, often ciliate, 1-3 cm. wide; upper leaves with 3-5 
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long, entire lobes; petals 6-8 mm. long, often retuse, sepals usually 
pubescent; head of achenes oblong; achenes about 1.5 mm. long, plump, 
with a slender curved beak less than half as long. 
Alpine-arctic, eastern Asia-western Mont.-northern Ore. Fig. 4 7 4. 
14. R. grayi Britt. Gray Buttercup. 
R. gelidus Karel & Kiril. 
Stems 5-10 cm. tall; basal leaf-blades biternately or pedately divided 
and parted into oblong to spatulate lobes; sepals ovate, externally pubes-
cent; petals about 5 mm. long; head of achenes globose; beak recurved, 
nearly as long as the achene. 
Arctic coast of Yukon, central and southwestern Alaska, Rocky Mts., 
Alta.-Colo., and central Asia. 
. 
15. R. nivalis L. Snow Buttercup. 
Stems glabrous or minutely pubescent, 1-3 dm. tall; basal leaves 
usually only 1 or 2, reniform, 6-20 mm. wide, usually 3-cleft, some of the 
lobes with crenate teeth or secondary lobes; sepals densely pubescent 
with brown hairs; petals broadly ovate, about 1 cm. long; head of achenes 
ovoid to cylindric; achenes 1.5-2 mm. long, the rather weak beak about 
1 mm. l?ng. 
Arctic-alpine, circumboreal. Fig. 4 75. 
16. R. sulphureu8 Phipps. Sulphur-colored Buttercup. 
Stems 1-4 dm. tall, sparingly or not at all branched, glabrous below, 
hirsute above; some of the basal leaves merely deeply crenate but most of 
the leaves variously cut and divided, up to 5 cm. wide but usually much 
smaller; petals longer than the sepals, 8-10 mm. long; heads of achenes 
short-ovoid; achenes 2-2.5 mm. long with acute, recurved beaks up to 
1.5 mm. long. 
Circumpolar. Fig. 476. 
17. R. pygmaeus Wahl. Pygmy Buttercup. 
Stems 3-8 or in fruit up to 15 cm. tall; leaf-blades reniform, variously 
lobed and divided, 6-12 mm. wide; peduncles pubescent, elongating in 
fruit; petals shorter than the sepals, 2-3 mm. long; head of achenes ovoid 
to nearly globose; achenes fiattenea but little, about 1.25 mm. long with a 
short hooked beak. 
Arctic-alpine, circumpolar. Fig. 477. 
18. R. verticillatus Eastw. Verticillate-leaved Buttercup. 
Stems slender, with few branches, glabrous at base, up to 4 dm. tall; 
basal leaves not known to occur; stem leaves divided to the base into 3-7 
linear lobes giving the appearance of whorled leaves, the lobes 10-45 mm. 
long, about 3 mm. wide, minutely appressed-ciliate on the margins; 
peduncles finely pilose beneath the flower; sepals wooly-pubescent, boat-
shaped, 5-6 mm. long; petals about 7 mm. long; head of achenes subglobose 
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or short-ovoid; achenes pubescent, orbicular, about 2 mm. long with beak 
at least 1 mm. long. 
Known only from Nome. Fig. 478. 
19. R. flammul.a L. Creeping Spearwort. · 
Stems reclining or stoloniferous, rooting at the lower nodes, branched 
near the base, usually glabrous but sometimes hirsute; leaves simple, entire 
or serrulate; head of achenes globose; achenes 1.4-1.7 mm. long, 1-1.2 mm. 
wide with a short stout beak. This species is represented in our area by 
2 forms. Var. ovalis (Bigel.) Benson (R. unalaschensis Bess.). Stems 
1-5 dm. long, leaf-blades much wider than the petioles, 1-5 cm. long, up 
to 8 mm. wide; petioles 2-12 cm. long; flowers larger than in the next. Var. 
filif<Yrmis (Michx.) Hook. (R. reptans L.). Stems 1-3 dm. long, leaves very 
narrow, the blade scarcely distinguishable from the petiole, 15-60 mm. 
long; cauline leaves in clusters at the nodes; petals 2-4 mm. long. 
Wet soil, var. filiformis circumboreal, var. ovalis the ..(\leutians-
N ewf.-N. Y.-Minn. Fig. 479. 
20. R. hyperboreus Rottb. Arctic Buttercup. 
Growing on mud or in shallow water; stem very slender, glabrous; 
leaves reniform, 6-15 mm. wide, palmately 3-lobed, or occasionally 4- to 
5-lobed, the lobes of the immersed leaves very slender; petals shorter than 
the sepals, 2-3 mm. long; head of achenes subglobose; achenes 1-1.3 mm. 
long, the beak small. 
Circumboreal. Fig. 480. 
21. R. sceleratus L. ssp. multifides (Nutt.) Hult. 
Celery-leaved Crowfoot. 
Plant somewhat fleshy, branching, glabrate, 15-50 cm. tall; basal leaves 
reniform, 3- to 5-lobed or -parted, 2-5 cm. wide, the segments round-lobed; 
upper leaves sessile with narrow lobes; sepals hairy, 3-4 mm. long; petals 
about same length as sepals; head of achene1' oblong; achenes numerous, 
smooth, slightly more than 1 mm. long with a short beak. 
Swampy soil, Nome-Minn.-N. Mex.-Calif., the type form Eura-
siatic. Fig. 481. 
22. R. gmelini DC. 
This· species is represented in our area by two varieties. Var. terrestris 
(Ledeb.) Benson (R. purshii Richards.). Plant palustrine or aquatic; 
stems reclining or floating, 1-4 dm. long, but little branched; leaves usually 
all cauline, pentagonal in outline, the submersed ones dissected into 
ribbon-like segments, the emersed ones 3- to 5-cleft, the divisions toothed 
or incised; petals 4-7 mm. long; achenes in a subglobose head, about 1.5 
mm. long. Var. yukonensis (Britt.) Benson (R. yukonensis Britt.). Stems 
5-20 cm. long, delicate, leaves usually 1 cm. or less wide, deeply cleft, 
flowers smaller. 
Var. terrestris from central Alaska-Keewatin-N. S.-N. Mex.-
Colo., var. yukonensis from Arctic coast-B. C. Fig. 482. 
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23. R. cymbalaria Pursh. Seaside Crowfoot. 
Halerpestis cymbalaria (Pursh.) Greene. 
Low plants with runners; leaves mostly basal, glabrous, more or less 
fleshy , reniform to ovate, crenate-toothed or slightly lobed, the base cordate 
or truncate, 5-20 mm. long; scapes usually I-flowered, but sometimes 2- to 
7-flowered, 2-20 cm. tall; petals 3-5 mm. long; head of achenes usually 
ovoid, 4-I4 mm. long; achenes nearly 2 mm. long, striate, with a small beak. 
Wet or saline soil, western half of N. Am.-S. Am.-Asia. Fig. 483. 
24. R. cooleyae Vasey & Rose. Cooley Buttercup. 
Arctoranthis cooleyae (Vasey & Rose) Greene. 
Leaves all radical; petioles 4-IO cm. long; blades orbicular or reniform, 
the cordate base often nearly closed, usually 5-divided to near the base, 
the segments again cut and crenately toothed, 2-4 cm. wide; scape-like 
stems 5-25 cm. tall, usually I-flowered but sometimes 2-flowered; petals 
11-I5, 5-8 mm. long; head of achenes globose; achenes about 3 mm. long, 
with 3 or 4°prominent ribs on each side, the back winged, borne on jointed 
pedicels; beak fully I mm. long, hooked. 
St. Elias Range-northern B .C. Fig. 484. 
25. R. kamchaticus DC. Kamchatka Buttercup. 
Oxygraphis glacialis (Fisch.) Bunge. 
A glabrous, slightly fleshy perennial; leaves petioled, ovate, entire or 
toothed, cordate ; flowers borne singly on naked scapes; sepals deciduous; 
petals 7-I2. 
An alpine plant of eastern Asia extending into the Aleutian and 
Shumagin Isls. and Seward Penin. 
26. R. chamissonis Schlecht. Chamisso Buttercup. 
R. glacialis L. ssp. chamissonis (Schlecht.) Hult. 
Stems I-2 dm. tall, glabrous below, pubescent above with long, dark-
brown hairs; basal leaves cut into 3 segments, these variously cut or lobed; 
stem leaves reduced; flowers solitary; sepals about I cm. long, densely 
wooly with long, dark-brown hairs; petals white, 10-16 cm. long; body of 
the achenes 2-2.5 mm. long with a very broad flat beak as long as the body. 
Eastern Asia-Seward Penin. Fig. 485. 
27. R. aquatilis L. White Water-Crowfoot. 
Stems submerged, branching, glabrous, and flaccid; submerged leaves 
2-4 times ternately divided into filiform segments. This species is repre-
sented in our area by 3 varieties. Var. capillaceus DC. (R. tricophyllus 
Chaix.). Leaves all submerged; petals 5-8 mm. long; achenes in a globose 
head, about 1.5 mm. long, transversely ridged, the beak small. Var. his-
pidulus E. R. Drew (R. grayanus Freyn.). Some of the leaves floating, 
reniform, cut into 3 or 5 lobes. Var. eradicatus E. R. Drew (R. confervoides 
Fr.). Stems very slender, leaves all submersed, dissected into divisions 
O.I mm. wide; achenes about I mm. long. 
Vars. capillaceus and eradicatus are circumboreal, . var. hispidulus 
Aleutians-B. C.-western Mont.-Utah.-Calif. Fig. 486. 
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28. R. pallasii Schlecht. Pallas Buttercup. 
Gl.abrous subaquatic perennial with thick rhizome; flowering branches 
with basal leaves usually deeply 3-cleft, other leaves entire and ovate; 
flowers usually 2; petals 6-10, 6-10 mm. long; head of achenes globose, up 
to 15 mm. wide; achenes thick, 5-6 mm. long with a short beak. 
N. Bering Sea & Arctic Coasts-Que. Fig. 487. 
29. R. lapponicus L . Lapland Buttercup. 
Coptidium Lap;ponicum (L.) Gand. 
Scapose from slender running rootstocks usually in moss; leaves basal, . 
glabrous, the blades reniform, ternate, the divisions crenate and usually 
.incised, 2-5 cm. wide; scapes naked or with 1 leaf, 8-20 cm. tall; petals 
4-5 mm. long; achenes in a globose head, nearly 5 mm. long, with slender 
hooked beak, the seed confined to lower half. 
Circumboreal. Fig. 488. 
2. ANEMONE (Tourn.) L. 
Perennial herbs with basal leaves and scapose stems bearing a whorl 
of leaves which form an involucre often remote from the flower; leaves 
palmately divided or dissected; sepals . usually 5, often more, petal-like; 
stamens arid carpels numerous; achenes compressed, 1-seeded. (Greek, 
the wind.) 
lA. Styles plumose, elongating in fruit. (Genus 
Pulsatilla Mill.) .. ........ ..... . ... ............. .... ... 8. A. patens multifida 
2A. Styles not plumose. 
lB. Achenes glabrous. 
lC. Flowers yellow . ....... ... . .... ..... . . ... . . . .. .. ...... 1. A. richardsonii 
2C. Flowers white . .... . . .. ......... . ......... . . . . . ...... 2. A. narcissiflora 
2B. Achenes more or less densely villous. 
lC. Leaves trifoliate, segments not dissected ....... . ..... . 3. A. deltoidea 
2C. Leaves ternate, segments crenate and often cleft ....... 4. A. parviflora 
3C. Leaves 2- 3- times ternate. 
lD. Plants 2-3 dm. tall . .. ............ .... .. .. ... .... .... 5. A. multifida 
2D. Plants 5-18 cm. tall. 
lE. Sepals blue on both sides .... . ... . ... . .. .. ........ 6. A. multiceps 
2E. Sepals white, sometimes tinted blue on outside ..... 7. A. drummondii 
1. A. richardsonii Hook. Yellow Anemone. 
Basal leaves 1 or few, round-reniform, 3- to 5-parted, crenate with mu-
cronate teeth, 25-60 mm. wide; stems pubescent, 1-flowered, 5-20 cm. tall; 
sepals yellow, 8-15 mm. long; achenes few, 4-5 mm. long with a slender, 
minutely hooked beak fully as long. 
Wet places, eastern Asia-northern Alaska-western Greenland-
Alta.-Aleu tians. Fig. 489. 
2. A. narcissiflora L. Narcissus-flowered Anemone. 
Rootstocks thick, oblique; leaves more or less silky-villous, in age 
sometimes almost glabrous, 4-12 cm. wide, long-petioled, those of the 
involucre sessile; sepals white, sometimes tinged blue on the outside, 
10-15 mm. long; achenes in a globose head, 5-8 mm. long, flat, broadly 
spatulate in outline. A variable species that has developed local races or 
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subspecies, 4 of which occur in our area. Ssp. villosissima (DC.) Hult. 
Plant very villous; stems up to 6 dm. tall, several- to many-flowered; leaves 
round to reniform, quinate, the segments sessile. Range, Kuriles-Aleu-
tians-Kodiak. Ssp. alaskana Hult. Stems up to 4 dm. tall, 1- to 5-flowered; 
leaves biternate, more or less pentagonal in outline, ultimate segments 
toothed. Range, along the coast, Alaska Penin.-Queen Charlotte Isls. 
Ssp. interior Hult. Stems 1-3 dm. tall, usually 1-flowered, but sometimes 
2- or 3-flowered; leaves pentagonal in outline, the segments narrow; 
sepals much broader in the middle, white on outside; flowers large. 
Range, central Alaska-Alta. Ssp. sibirica (L.) Hult. Stems 1-3 dm. 
tall, 1- to 5-flowered; leaves pentagonal in outline; sepals oval, often bluish 
on the outside. Range, Yenesei valley-western Alaska. 
Other forms make the species circumboreal. Fig. 490. 
3. A. deltoidea Hook. Columbia Wind-Flower. 
Stems arising from very slender creeping rootstocks, 1-3 dm. tall; 
basal leaves usually solitary, trifoliate; leaflets ovate, dentate, 3-5 cm. 
long; involucral leaves 3, subsessile; sepals white; achenes glabrous above, 
short-hirsute toward the base. 
Reported from Dease L., B. C.-B. C.-Calif. 
4. A . parviflora Michx. Northern. Anemone. 
Basal leaves ternately divided, the cuneate parts more or less lobed 
and crenately toothed; scape more or less villous, 5-25 cm. tall, usually 
1-flowered; sepals white, usually tinged with blue or rose on the back, 
9-18 mm. long; heads of achenes nearly globular; achenes covered with 
long wool and tipped with a slender, fragile style. 
Arctic-alpine, northeastern Asia-all of Alaska-Newf.-Colo. Fig. 
491. 
5. A . multifida Poir. Cut-leaved Anemone. 
A. globosa Nutt. 
Stems 2-6 dm. tall, 1- to 3-flowered, silky-villous; basal leaves 4-12 
cm. broad, 2- to 3-ternate, pubescent, in age sparingly villous; sepals often 
more than 5, pubescent and tinged with blue or rose on outside; heads of 
achenes subglobose or ovoid; achenes densely wooly. 
Meadows and hillsides; central Alaska-N. B.-Colo. Fig. 492. 
6. A. multiceps (Greene) Standl. Alaska Blue Anemone. 
Pulsatilla multiceps Greene. 
Stems slender, usually less than 15 cm. tall, often very dwarf; leaves 
10-35 mm. wide, ternately dissected into oblong-cuniform divisions; sepals 
blue or lavender, villous on the outside, 10-18 mm. long; body of achenes 
sparingly white-lanate. 
Seward Penin.-Yukon. Fig. 493. 
7. A. drummondii Wats. Drummond Anemone. 
Stems usually 1-flowered, sometimes 2-flowered, 15-30 cm. tall in 
fruit; basal leaves 2-4 cm. wide, 2- to 3-ternate, glabrate or very sparingly 
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pubescent, those of the involucre more villous, the divisions linear to 
cuneate-lanceolate; sepals 5-8, tinged with blue on the outside, 8-10 mm. 
long; styles prominently exerted, 2-4 mm. long; achenes densely wooly. 
Bering Str.-arctic Yukon-Alta.-Ida.-Calif. 
8. A. patens L. ssp. multifida (Pritzel) Zamels. 
A . patens var. nuttalliana (DC.) Gray. 
A. patens var. wolfgangiana Koch. 
Pulsatilla ludoviciana (Nutt.) Heller. 
Pasque-flower. Wild Crocus. 
Silky-villous; stems 1-4 dm. tall, the involucral leaves sessile; leaves 
ternate and repeatedly divided into linear, acute lobes, becoming glabrate 
in age, at least on the upper surface, 5-10 cm. wide; sepals purple or violet, 
25 mm. or more long; achenes with plumose styles about 3 cm'. long. 
Central Yukon valley-subarctic-UL-Texas-Wash. Fig. 494. 
3. THALICTRUM L. 
Erect perennials with ternately decompound leaves and small perfect 
dioecious, or polygamous flowers in panicles or racemes; sepals 4 or 5, 
usually greenish or greenish-white and deciduous; stamens numerous, the 
filaments often dilated; carpels few; fruit a head of ribbed achenes. (Greek 
name for some plant mentioned by Dioscorides.) 
lA. Low growing alpine plant with scapose stems . . .. . .. .. .. . ..... 1. T. alpinum 
2A. Taller plants with leafy stems. 
lB. Flowers dioecious . . .. . .. . . .. . .. ... .. . .... . . . . ....... .. .. .. 4. T. occidentale 
2B. Flowers perfect. 
lC. Achenes strongly flattened . .. . . .. . .... . . ..... . . . . .... ... . 2. T. sparsiflarum 
2C. Achenes subterete . . . . .. . .... . . . . .. .... . .. . .. .. ....... . . 3. T. hu ltenii 
1. T. alpinum L. Arctic Meadow-rue 
A glabrous alpine perennial, 6-25 cm. tall, with scaly rootstocks; 
leaves mostly basal, ternate-pinnate; leaflets less than 1 cm. long or wide, 
slightly lobed at the apex; flowers borne in a raceme on a scape-like stem; 
achenes few, strongly ribbed, about 2.25 mm. long with a short beak. 
Circumpolar. Fig. 495. 
2. T. sparsiflorum Turcz. Few-flowered Meadow-rue. 
Stems leafy, glabrous, 5-10 dm. tall; leaves mostly triternate; leaflets 
thin, rounded or cordate at the base, crenate, 8-18 mm. long; sepals whit-
ish; filaments of the stamens enlarged and roughened above; achenes 6- 15, 
straight-backed, sharp-beaked, with 3 or more ribs, 6-7 mm. long. 
Western Siberia_:_ Hudson Bay-Colo.-Calif. Fig. 496. 
3. T . hultenii B. Boivin. 
T. kemense E. Fries. 
T. minus L. ssp. kem ense (E. Fr.) Hult. 
Stems erect, glabrous or glaucous, 3- 8 dm. tall; leaves 2- to 3-ternate, 
the lower petioled; leaflets oval and narrowed at the base, 1- to 3-lobed 
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at the apex; flowers in a loose panicle; anthers oblong, on slender fila-
ments; achenes 8 or fewer, subsessile, obliquely ovate, about 6-grooved. 
A species of northern Eurasia found in the eastern Aleutians. Fig. 497. 
4. T. occidentale Gray. Western Meadow-rue 
Stems 5-10 dm. tall, glabrous and glaucous; leaves variable, 3- to 5-
ternate; leaflets pale beneath, cuneate to cordate at the base, often broader 
than long, more or less deeply 3- to 8-cleft at the apex, 1-3 cm. long; panicle 
open; anthers slender, mucronate; achenes slightly compressed, the faces 
with 3 strong and often 1 or 2 secondary nerves, 6-8 mm. long. 
Hyder, Alaska-Alta.-Wyo.-Calif. Fig. 498. 
4. CALTHA (Rupp. ) L. 
Somewhat succulent perennials; leaves simple, mostly basal, flowers 
white or yellow; sepals 5 or more, petal-like; petals none; stamens nurper-
ous; carpels several or many, sessile, in fruit forming follicles with 2 rows 
of seeds along the ventral suture. (Latin name of the marigold.) 
lA. Sepals yellow ................................................. 1. C. palustris 
2A. Sepals white. 
lB. Aquatic, stems floating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. natans 
2B. Terrestrial but growing in wet places. 
lC. Leaves broader than long ..... ... . ... . . . . ... . ... ........... 2. C. biflora 
2C. Leaves longer than broad .................. ... .. ..... ... . ... 3. C. leptosepala 
1. C. palustris L. Yellow Marsh Marigold. 
Stems hollow, decumbent, often rooting at the lower nodes; basal 
leaves on long petioles, the blade cordate or reniform, with a deep, narrow 
sinus; follicles 3-12 or more, somewhat divergent, compressed. This is a 
circumboreal species represented in our area by 2 forms. Var. arctica 
(R. Br.) Huth. This group varies from plants approaching ssp. asarifolia 
to the extreme arctic form with small flowers and leaves about 1 cm. wide 
and follicles 4-5 mm. long. Ssp. asarifolia (DC.) Hult. (C. asarifolia DC.). 
Leaves 5-12 cm. wide, crenate; sepals 5-7, bright yellow, 15-20 mm. long 
with occasional double forms; follicles about 1 cm. long. 
Var. arctica, Arctic and Bering Sea Coasts eastward through interior 
Alaska approaching the Pacific Coast in Kenai Penin., ssp. asarifolia along 
the coast, Aleutians-Ore. Fig. 499. 
2. C. biflora DC. Broad-leaved Marsh Marigold. 
Leaves reniform, regularly and deeply crenate, up to 15 cm. wide; 
stems scape-like, with 1 leaf, usually 2-flowered, 1-4 dm. tall; sepals 6-10, 
white, 10-18 mm. long; follicles 3-10, about 15 mm. long, short-stipitate, 
erect, with beak 1-2 mm. long. 
Wet woods, southeastern Alaska-Nev.-Calif. Fig. 500. 
3. C. leptosepala DC. Mountain Marigold. 
Leaves oval with a narrow sinus at the base, crenate, 2-6 cm. wide, 3-8 
cm. long; scape-like stems 1-4 dm. tall, 1- or 2-flowered, bearing a single 
leaf; sepals white, 10-18 mm. long; follicles several, 12-18 mm. long, erect, 
with curved beak 1 mm. long. 
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Wet alpine meadows, Pacific Coast districts of Alaska-Alta.-N. 
Mex.-Ore. Fig. 501. 
4. C. natans Pall. Floating Marsh Marigold. 
Stems floating or creeping and rooting at the nodes, 15-50 cm. long; 
leaves cordate-reniform, entire or crenate, 3-5 cm. wide, the upper leaves 
smaller; flowers white or pinkish; sepals 6-8 mm. long; follicles numerous, 
about 4 mm. long with a very short beak, in a globular head. 
Northern Asia-Northwest Territories-Alta.-Minn. Fig. 502. 
5. TROLLIUS L . 
Erect or ascending perennials from thickened fibrous roots; ' leaves 
palmately divided or lobed; sepals 5 or more, petaloid; petals 5-many, 
small, linear, with nectiferous pit at the base of the blade; carpels 5 or 
more, becoming many-seeded follicles in fruit. (From an old German word 
meaning something round.) 
T. riederianus Fisch. & Mey. 
Stems less than 3 dm. tall, scape-like and 1-flowered; sepals 5, rarely 
more, yellow. 
An Asiatic species found on Kiska Isl. 
6. COPI'IS Salish. 
Low, scapose perennials with yellow, spreading rootstocks; leaves 
compound; sepals 5-7, white or whitish; petals 5-7, small, filiform, en-
larged and nectiferous at the apex or middle; stamens numerous; fruit 
composed of few to several stipitate follicles forming an umbell-like clus-
ter. (Greek, to cut, in allusio~ to the leaves.) 
Leaves trifoliate .. .... . .. .. ... . .... .. . ... . . . . .... . .... . ... .. ...... . 1. C. trifoliata 
Leaves ternate-pinnate . . . .. . . . . . . .. . .... .. . . ....... .. . .. .. ..... . ... 2. C. asplenifolia 
1. C. trifoliat;a (L.) Salish. Trifoliate Goldthread. 
Leaves shining, evergreen; leaflets 3, ovate to obovate, with cuneate 
base, crenate or slightly lobed and with mucronate teeth, 10-25 mm. long; 
sepals white with yellow base; petals club-shaped with an orange-colored, 
enlarged nectiferous apex, shorter than the stamens; follicles 3-7, the stipe 
about equalling the body. 
Bogs and swamps, eastern Asia-Greenl.-Newf.-Tenn.-Iowa-
B. C. Fig. 503. 
2. C. asplenifolia Salish. Fern-leaved Goldthread. 
Leaves shining, pinnately ternate into more or less incised and sharply 
toothed leaflets 6-20 mm. long; scapes 1- to 3-flowered, 1-3 dm. tall; sepals 
linear, greenish-white; petals enlarged near the middle; follicles 6-12, 
about 1 cm. long, slightly longer than the stipe. 
Woods, central Alaska-southern B. C. Fig. 504. 
7. ACTAEA L. 
Erect perennials with thick rootstocks; leaves ternately decompound; 
flowers small, white, in terminal racemes; sepals 3-5, petal-like; petals 
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4-10, small; stamens numerous; pistil solitary, bicarpellary, with 2-lobed 
stigma; fruit a more or less poisonous berry. (Ancient name of the· elder.) 
Berry red . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1. A. arguta 
Berry ivory-white . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. eburnea 
1. A . arguta Nutt. Red Baneberry. 
A. ru.bra (Ait.) Willd. ssp. arguta (Nutt.) Hult. 
Stems glabrous or somewhat pubescent above, 6-10 dm. tall; leaves 
2- to 3-ternate; leaflets thin, usually lobed and coarsely toothed; long 
acuminate, 3-10 cm. long; sepals with long claws and rhoi:nbic, acute blades; 
anthers white; berry red, globose to slightly elongated, 6-8 mm. long. 
Woods, western Alaska-Nebr.-Calif. Fig. 505. 
2. A. eburnea Rydb. White Baneberry. 
Similar to A. arguta; sepals orbicular and early deciduous; berry 
ivory-white, ellipsoid, 8-10 mm. long, attached somewhat obliquely. It is 
doubtful if this is mo,re than a white-fruited form of A . rubra (Ait.) Willd. 
Nearly same range in our area as the preceding. 
8. AQUILEGIA (Tourn.) L. 
Erect branching perennials; leaves ternately decompound; flowers 
perfect, regular; sepals 5, petaloid; petals 5, saccate and prolonged back-
ward between the sepals into spurs; stamens numerous, the inner ones 
reduced to staminodia; carpels 5, developing into erect follicles in fruit; 
seeds many, smooth and shining. (Latin, Aquila, the eagle, on account of 
the spurs.) 
Flowers blue ........... , ..... .... ....... . .. . .. ., ... ..... . .... ..... 1. A. brevistyla 
Flowers red and yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. formosa 
1. A. brevistyla Hook. Small-flowered Columbine. 
Stems slender, erect, pubescent above, usually branched, 15-45 cm. 
tall; leaves biternate, the leaflets nearly sessile; sepals blue, lanceolate, 
acute, about 15 mm. long; petals yellowish-white with short spurs; follicles 
pubescent, the beak short. 
Central Alaska-Gt. Bear L.-L. Nipigon-S. Dak.-B. C. Fig. 506. 
2. A. formosa Fisch. Western Columbine. 
A. columbiana Rydb. 
Stems glabrous below, pubescent above, 4-10 dm. tall; leaves biternate, 
the leaflets round-ovate, deeply cleft and crenate; sepals and spurs red, the 
limb of the petals yellow; spurs 12-18 mm. long, shorter than the ovate-
lanceolate sepals; follicles pubescent, the beak long. 
Kenai Penin.-western Mont.~Utah.-Calif. Fig. 507. 
9. DELPHINIUM (Tourn.) L. 
Ours all erect perennials; leaves alternate, palmately lobed or di-
vided; flowers irregular, blue or purple, borne in racemes; sepals 5, peta-
loid, the posterior one spurred; petals usually 4, two of them with spurs 
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enclosed in the spur of the sepal; stamens numerous; carpels mostly 3, 
developing into many-seeded follicles. (Latin, dolphin, from some resem-
blance in the flower.) 
lA. Plant 6-25 dm. tall ... ... .... .. ... . . . . .. . ...... .... . .. ... 1. D. glaucum 
2A. Plant less than 5 dm. tall. · 
lB. Leaf-segments usually very narrow ... .. .. ... . .. . . .. .. .. 2. D. bracb,ycentrum 
2B. Leaf-segments broader ...... ...... .... .. .. .... : ..... ... 3. D. nu tans · 
1. D. glaucum Wats. 
D. alatum A. Nels. 
D. brownii Rydb. 
?D. hookeri A. Nels. 
D. scopulorum Gray var. glaucum Gray. 
D. splendens G. N. Jones. 
Glaucus Larkspur. 
Stems stout, glabrate and usually glaucous; leaves pubescent, at least 
beneath, deeply cut into 5-7 variable divisions, these again cut into lanceo-
late, acute lobes; inflorescence 1-5 dm. long, often branched below; flowers 
blue or purple; spur 12 mm. or less long, longer than the sepals; follicles 
usually glabrous. . 
Bering Str.-Gt. Slave L.-Wyo.-Calif. Fig. 508. 
2. D. brachycentrum Ledeb. 
D. blaisdellii Eastw. 
D. menziesii auct. 
D. ruthae A. Nels. 
Northern Dwarf Larkspur. 
Pubescent throughout; leaves variable, deeply cut into narrow, gland-
tipped segments; flowers dark blue or purple, pubescent except the light-
colored upper petals; spur usually straight, 12-20 mm. long, slightly longer 
than the lateral sepals. 
East Asia-east central Alaska. Fig. 509. 
3. D. nutans A. Nels. 
Roots fascicled ; stems 3-4 dm. tall, erect or ascending; pubescent; 
leaves pubescent on the petioles,. the margins and the veins, the blade 
broader than long, parted into 3-5 divisions, each of which is 2- to 3-cleft 
and these again irregularly and deeply toothed; racemes few-flowered, 
with a few flowers in the axils of the upper leaves; follicles pubescent and 
obscurely glandular. This form may be a hybrid of D. brachycentrum 
x D. glaucum. 
Known from Mt. McKinley Park. 
10. ACONITUM L. 
Perennials with rootstocks or tubers; leaves palmately lobed or 
divided; flowers blue or purple, perfect, irregular, large and showy; sepals 
5, the upper one forming a hood, petals 2-5, small, two of them hooded 
and concealed in the hooded sepal; stamens numerous; carpels 3-5, devel-
oping into many-seeded follicles. (Ancient Greek name.) 
Hood boat-shaped . .. . . .. . . . . ...... . . .... . ....... .. . . ... ... ... 1. A . delphinifolium 
Hood helmet-shaped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. maximum 
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1. A. delphinifolium DC. Delphinium-leaved Aconite. 
Stems finely pubescent, 5-10 dm. tall, or in some forms as low as 1 
dm.; leaves glabrate or ciliate on the margins and veins, divided to near the 
base into cuneate segments, these again cut into lanceolate lobes; racemes 
few-flowered; sepals pubescent, the lateral ones about 3 times as broad as 
the lower ones; hood 18-20 mm. long with a short beak. In addition to the 
typical form two subspecies oc;cur. Ssp. chamissonianum (Rchb.) Hult. 
of the coast from the Aleutian and Pribylof Isls. eastward is relatively 
stouter with broader-lobed leaves. Ssp. paradoxum (Rchb.) Hult. (A 
nivatum A. Nels.) of the Arctic and Bei:ing Sea coasts-central Alaska is 
1-3 dm. tall, 1- to few-flowered, the flowers relatively large. 
East Asia-norther n coast of Alaska-Alta.-B. C. Fig. 510. 
2. A . maximum Pall. Kamchatka Aconite. 
A. kamtschaticum Rchb. 
Stem stout, erect, leafy, finely pubescent, 5-10 dm. tall; leaves pubes-
cent, up ~o 14 cm. wide, deeply 3- to 5-lobed into cuneate divisions, these 
cut into acute, lanceolate lobes or teethi racemes dense; flowers blue, the 
hood about 2 cm. long and wide. 
East Asia-Aleutians-Alaska Penin. Fig. 511. 
13. NYMPHACEAE (Water Lily Family) 
Aquatic, acaulescent perennials; leaves large, leathery, floating, on 
long petioles arising from thick, horizontal rootstocks; flowers solitary, 
axillary, borne on long peduncles; sepals 4-12; petals usually numerous, 
often passing into staminodia; stamens numerous; pistil compound, of 
several more or less united carpels, the stigmas united into a disk; ovules 
numerous. 
Flowers yellow . ..... . ... ... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Nuphar 
Flowers white . .. . ..... . ... . .. . . . ... . ...... . . . ... . . . . . ... . . . ..... . . 2. Nymphaea 
1. NUPHAR (Sibth. & Smith) 
Leaves cordate, large, the sinus deep; sepals 5-12, leathery, concave; 
petals 10-20, small and stamen-like, ihserted with the petals under the 
ovary; stigmas forming a radiating disk. (From the Arabic.) 
N. polysepalum Engelm. Yellow Pond Lily. 
N . variegatum of reports. 
Nymphaea polysepala (Engelm.) Greene. 
Leaves oblong or ovate, 15-30 cm. long, 10-20 cm. wide, the sinus 
narrow or closed; sepals yellow or tinged with red; petals cuneate, 10-15 
mm. long, half as wide, wider than the filaments; stigmatic rays 15-25; 
ovary contracted below the stigmatic disk. 
Central and southwestern Alaska-Colo.-Calif. Fig. 512. 
2. NYMPHAEA (Tourn.) L . 
Plants with floating leaves and showy flowers ; sepals 4; petals indefi-
nite, gradually passing into the stamens; stamens numerous; stigmas 12-
to 35-rayed; seeds numerous. (Greek, water-nymph.) 
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N. tetragona Georgi ssp. leibergi (Morong) Fors. White Water Lily. 
Leaves ovate, 5-10 cm. long, 35-70 mm. wide, the sinus open, the veins 
sunk into the leaf-tissues below; flowers 3-6 cm. in diameter; sepals green-
ish; petals 6-10, white, scarcely as long as the sepals. 
Southeastern and east central Alaska-Kewatin-Ont.-lda. and in 
Eurasia, occurrence rare and scattered. Fig. 513. 
14. PAPAVERACEAE (Poppy Family) 
Annual or perennial plant with colored sap and acrid or narcotic 
properties; leaves alternate or mostly radical; flowers perfect, regular; 
sepals usually 2; petals usually 4, often more; stamens numerous; gyno-
ecium of 2- to many united carpels; ovary 1-celled with parietal placentae; 
ovules numerous; fruit a capsule generally dehiscent by pores. Repre-
sented in our area by 1 genus. 
PAPAVER (Tourn.) L. 
Ours all perennials with milky sap; leaves all basal, lobed or dissected; 
flowers drooping in the bud, later erect; sepals usually 2, early deciduous; 
petals 4, rarely more; ovary with 3-20 internally projecting placentae, the 
stigma disk-like; capsule in ours pyriform, ovoid, or nearly cylindrical, 
opening by chinks near the summit; seeds numerous, with minute depres-
sions. There are many local races, and besides th~ forms here recognized 
a number of varieties have been described. (Latin name of the poppy.) 
lA. Leaves coriaceus, shining, simple or 3-lobed or 
-divided .. .. .... . . . . . . . . . .. . .. ... . . . . . : . .. . . ... . .. . . . . . .. . 1. P. walpolei 
2A. Leaves not coriaceus, nearly glabrous to densely 
hirsute, pinnately lobed or divided ... . . .. .. . . .. .... ... . . . 
IB. Capsule 2-4 times at long as thick .. . .......... . . . . . ... . ... 4. P. macounii 
2B. Capsule less than 2 times as long as thick. 
lC. Scapes more than 25 cm. long. . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P . nudicaule 
2C. Scapes less than 25 cm. long. 
lD. Stigmas with long, narrow central projection ... . ... .. . . · 3. P . 'l'nCconnellii 
2D. Central projection of stigma, if present, short 
and thick. 
lE. Flowers white or rose . ... . ......... . .... . . ... . .. .. . . 2. P . alboroseum 
2E. Flowers usually yellow ... .... . . . . ... ...... . ..... . . . . 6. P. radicatum 
1. P. walpolei Fors. Walpole Poppy. 
Densely caespitose; leaves crowded, short-petioled, 1-4 cm. long, in-
cluding petiole, simple or 3-lobed, or -parted, glabrous or with a few stiff 
hairs; scape 5-10 cm. tall, erect, hirsute-strigose above; petals yellow or 
more often white, 10-18 mm. long; capsule obovoid-pyriform. · 
Teller-Goodnews Bay. Fig. 514. 
2. P. alboroseum Hult. 
Subacaulescent; leaves pinnatisect, the segments often 2- to 3-parted, 
the lobes mucronulate; scapes 6- 15 cm. tall, bristly with light brown hairs; 
petals white or light rose, 6-10 mm. long; stigmatic lines 5 or 6. 
An Asiatic species collected at Seward. 
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,3. P. mcconnellii Hult. McConnell Poppy. 
Leaves bipinnate, the ultimate divisions narrowly obovate-lanceolate 
to nearly linear; scapes about 15 cm. tall, pubescent with pale rigid hairs; 
flowers yellow, about 2 cm. in diameter; capsule obovoid, the stigmatic 
disk convex, with a very narrow beak about 1 mm. long. 
District of Mackenzie near Yukon border. 
4. P. macounii Greene. Macoun Poppy. 
Leaves densely clustered on the short stem, somewhat hirsute-
hispid but often nearly glabrous, ovate in outline, the pinnae oblong-
lanceolate to nearly linear; scapes sparsely pubescent, up to 3 dm. long 
in fruit; petals 4, roundish-ovate, erose-dentate, up to 35 mm. long, yellow, 
fading greenish; capsule hispid, with 4-5 stigmatic lines. 
Asia-Alaska-Mack. Fig. 515. 
5. P. nudicaule L. Iceland Poppy. 
Tufted; subacaulescent; leaves pinnate, some of the pinnae usually 
pinnatifid, the petiole with long, light-colored, spreading hairs; scapes 25-40 
cm. tall, sparely hirsute; petals normally yellow, 18-35 mm. long; capsule 
obovoid, pubescent with stiff, ascending hairs. 
Siberia-Yukon. Fig. 516. 
6. P. radicatum Rottb. Arctic Poppy. 
, Leaves several to numerous, 2-10 cm. long, pinnately dissected, 
coarsely hirsute; scapes 6-25 cm. long, sparsely to densely hirsute; petals 
usually yellow, rarely white or tinged with red, 15-30 mm. long; capsule 
ovoid, hirsute, the stigmatic disk rather flat. Ssp. alaskanum (Hult.) J. P. 
Anderson, comb. nov. (P. alaskanum Hult. Fl. Aleut. Isls. [1937] p. 190) . 
Distinguished by the very conspicuous, thickly packed light brown, 
strongly bristly sheaths covering the old stems. 
Circumpolar, the ssp. in Aleutians and southwestern Alaska. Fig. 517. 
15. FUMARIACEAE (Fumewort Family) 
Herbs; leaves alternate, dissected; flowers in racemes or panicles, 
perfect, irregular; sepals 2, small and scale-like; petals 4, one or two of 
them spurred; stamens 6, diadelphous; pistil of 2 united carpels, the ovary 
1-celled with 2 parietal placentae; fruit a capsule. Only one genus in 
our area. 
CORYDALIS Vent. 
Leaves alternate, bipinnately dissected; flowers in racemes; outer 
petals unlike, one of them spurred, the 2 inner petals narrow, keeled on. the 
back; stamens 6, in 2 sets opposite the outer petals; fruit an elongated 
2-valved capsule. (Greek, crested lark.) 
lA. Corolla yellow ....... . . . . . . . . .. . . . . ....... . . . . . . ... . . ... .. 1. C. aurea 
2A. Corolla pink or purplish 
lB. Tall biennial . . .... .... .. . . ... .... . ...... . ............ .. . 2. C. sempervirens 
2B. Low arctic-alpine perennial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. pauciflora 
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1. C. aurea Willd. Golden Corydalis. 
Capnoides aureum (Willd.) Kuntze. 
Annual or biennial with a much branched glabrous and glaucous stem 
1-5 dm. tall; leaves 2- to 3-pinnate and dissected into cuneate or oblong-
ovate segments; corolla 12-15 mm. long, the spur one-third to one-fourth 
of its entire length; pod 2-3 cm. long, pendulous, strongly curved and toru-
lose; seed shining, reticulated. 
Central Alaska-Gt. Bear L.-St. Lawrence R.-Texas.-Calif. Fig. 
518. 
2. C. sempervirens (L.) Pers. Pink Corydalis. 
Capnoides sempervirens (L.) Borkh. 
Stems glabrous and glaucous, branched toward the top, 3-8 dm. tall; 
leaves 2- to 3-pinnatifid into obovate or cuneate divisions; corolla rose or 
purplish with yellow tip, 12-15 mm. long, the spur less than one-third the 
length of the body; pods ascending, 3-5 cm. long, slightly curved and 
torulose; seed shining, minutely reticulated. 
Southwestern and central Alaska-Newf.-Ga.-Minn.-Mont. Fig. 
519. 
3. C. pauciflora (Steph.) Pers. Few-flowered Corydalis. 
Stems almost scapose, glabrous, 7-20 cm. tall; leaves 2-5, borne at 
or near the base of the stem, with usually 3 stalked divisions, these again 
divided to near the base into 2-5 ovate or oblong lobes; flowers 2-6, 
bracted, corolla pink or purplish, 15-22 mm. long, the spur forming about 
one-half this length; pod 15-20 mm. long. 
An Asiatic species extending to the Forty Mile dist. and northern 
B . C. Fig. 520. 
16. BRASSICACEAE (Mustard Fami!y) 
Mostly herbs with more or less acrid sap; leaves alternate; flowers per-
fect, regular or nearly so, borne in spikes or racemes; sepals 4, usually 
deciduous; petals 4, with spreading blades; stamens usually 6, four of 
them longer than the other two; carpels 2, united, the fruit usually 2-
celled by a membranous partition with marginal placentae. The classifi-
cation in this family depends largely on the mature fruit. If the fruit is 
much longer than broad it is known as a silique, if shorter as a silicle. In 
the seed the cotyledons are said to be acc~mbent if the radicle is turned 
to the edge of the cotyledons; incumbent if the radicle is turned to the 
back of one of the cotyledons; conduplicate if the cotyledons are curved 
around the radicle. The arrangement of the cotyledons is usually evident 
from the outline of the seed. 
lA. Pod transversely 2-jointed ........... . .............. . ... . .. . 9. Cakile 
2A. Pod not transversely 2-jointed. 
lB. Pods compressed contrary to the narrow partition. 
lC. Pubescence stellate ....... . ..... . .. ..... .... .. .......... 20. Smelowskia 
2C. Pubescence, if any, not stellate. 
ID. Cells 1-seeded .. .... .. . . . . . ... .. . . . .. .. ... . ....... .. .. 2. Lepidiu.m 
2D. Cells several- seeded. 
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lE. Seeds 2--£ in each cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Thlaspi 
2E. Seeds IO-I2 in each cell . .. . .. . .. ... . .. ...... . ..... .. I6. Capsella 
2B. Pod not compressed contrary to the partition. 
IC. Pod I - 2.5 t imes longer than broad. 
ID. Pods indehiscent .... ............ .. ... .... ...... " .. .. I8. Neslia 
2D. Pods dehiscent. 
lE. Plant growing under water . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Su.bu.laria 
2E. Plant terrestrial. 
IF. Pods compressed parallel to the partition. 
IG. Pods ovate or oblong . .. ..... .. .. .... ............ I9. Draba 
2G. Pods orbicular . . . . .......... .. ..... . ... . .. ... . 24. Alyssu.m 
2F. Pods globose or ovoid, little or not compressed. 
IG. Pubescence stellate . . . .. . ... .... . . ... .. .......... I5. Lasqu.erella 
2G. Pubescence not stellate. 
IH. Flowers white .... . .. . .. . ..... . . . . .. . ... . .. .. . 4. Cochlearia 
2H. Flowers yellow. 
11. Pod margined, pyriform ........... . . . ... . . . ... I7. Camelina 
21. Pod not margined, globose-oblong . ... .. . . .... I3. Rorippa 
2C. Pods much longer than broad. 
ID. Pods flat. 
IE. Valves nerveless or nearly so. 
IF. Pods short, I5 mm. long or less ... . . .. .. . . ..... .. ... I9. Draba 
2F. Pods long. 
IG. Valves opening elastically, seeds wingless ...... . . I4. Cardamine 
2G. Valves not opening elastically, seed 
often winged .... ..... .. .. ... . .. . ... .. .. ......... 21. Arabis 
2E. Valves nerved. 
IF. Pods torulose. 
IG. Pods narrow, 2 mm. wide or less ... . .. . .. . ... ... 25. Braya 
2G. Pods 4--£ mm. wide .. .. . .. . ..... .. . . . . . ... . . .. . . 26. Parrya 
2F. Pods not torulose. 
IG. Pods 2 cm. long or more . ....... .............. .. 21. Arabis 
2G. Pods I5 mm. long or less. 
IH. Septum entire .. . . . . . . . .......... .. ... . . . . .. .. I9. Draba 
2H. Septum perforated or rudimentary. 
11. Leaves toothed, lo bed, or pinnatifid .. .. . . . . . . . 22. Ermania 
21. Leaves entire. 
lJ. Plant very low growing .. .. .... . ....... . . . . 5. Aphragmus 
2J. Stems I- 3 dm. tall .. ... . .. .. . .... .. ...... . . 6. Eutrema 
2D. Pods not compressed. 
IE. Pods indehiscent ... ..... .. . ... . .. . . . .. . .. .. . .. . . . ... 11. Raphanus 
2E. Pods dehiscent. 
IF. Pods with a stout beak .. ... .......... . .......... . IO. Brassica 
2F. Pods beakless, merely tipped with the style. 
IG. Pods terete. 
IH. Valves of the short pod nerveless .. . . . ... .. . . .. I3. Rorippa 
2H. Valves of the long pod nerved. 
11. Pubescence of short hairs or none . .... .... .. 7. Sisymbrium 
21. Pubescence of forked hairs ................. . 8. Descurainia 
2G. Pods 4-angled by strong midribs. 
IH. Leaves lyrate-pinnatifid .... . .. ... .. . .. ... ... .. I2. Barbarea 
2H. Leaves not lyrate-pinnatifid. 
11. Leaves entire, pubescence appressed ... . .. . ... 23. Erysimum 
21. Leaves runcinate-pinnatifid ... . . . .. .... . . . . . . 7. Sisymbrium 
1. SUBULARIA L. 
Small perennial aquatic herb; leaves basal, subulate; flowers small, 
white, borne in few-flowered racemes; pod ovoid or subglobose, short-
stipitate, the valves 1-nerved; seeds few, in 2 rows in each cell; cotyledons 
incumbent. (Latin, an awl, from the shape of the leaves.) 
S. aquatica L. Awlwort. 
Growing in shallow water; leaves tufted, erect or ascending, 12- 50 
mm. long; scapes 1- 5 mm. long; pod obovoid, 2- 3 mm. long. 
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Circumboreal. Fig. 521. 
2. LEPIDIUM (Tourn.) L. 
Ours annual or biennial introduced weeds; leaves entire, toothed or 
lobed; flowers small, perfect, borne in racemes; pod orbicular, notched at 
the apex, wing-margined; seed solitary in each cell; cotyledons incumbent. 
(Greek, a little scale, from the shape of the pod.) 
Petals wanting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. L. densiflorum 
Petals present ............................................. . ..... 2. L. virginicum 
1. L. densiflorum Schrad. Common Pepper-grass. 
Stems minutely puberulent, branched above, 1-5 dm. tall; basal leaves 
usually lacking at flowering time; stem leaves oblanceolate, entire or 
dentate with sharp teeth, puberulent; petals rudimentary or none; stamens 
2 or 4; pod about 3.5 mm. long, 3 mm. wide. 
Widely introduced weed, B. C.-Maine-Va.-Texas-Nev. Fig. 522. 
2. L. virginicum L. • Wild Pepper-grass. 
Similar to L. densiflorum but the stem glabrate, the flowers with white 
petals about twice as long as the sepals and longer and more divergent 
pedicels. 
Sparingly introduced, native of eastern N. America. 
Lepidium sativum L., the cultivated pepper-grass, has been collected 
at Dawson. It is probably not established as a part of our flora. 
Iberis amara L., the garden candytuft, self-sown may persist for a few 
years. It is an annual with white flowers and nearly orbicular, winged 
pods 5-8 mm. in diameter. Native of Europe. 
3. THLASPI (Tourn.) L. 
Erect annual or perennial herbs; basal leaves entire or toothed, the 
stem leaves clasping the stem; flowers racemose, perfect, small, white or 
purplish; pods very flat, cuneate or orbicular, crested or winged. (Greek, 
to flatten, ra.ferring to the pod.) 
Introduced weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. T. arvense 
Native perennial .. . . . . . ..... .. ..... ...... .. . ....... ........... ... 2. T. arcticum 
1. T. arvense L. Field Penny Cress. 
Branched annual, 15-80 cm. tall; basal leaves oblanceolate, early de-
ciduous, entire or sparingly toothed; upper leaves oblong-lanceolate, 
auricled and clasping at the base; pod broadly winged, nearly circular in 
outline with a notch at the apex, 12-18 mm. long, 10-15 mm. broad. 
A widely introduced weed, native of Europe and Asia. Fig. 523. 
2. T. arcticum Fors. Arctic Penny Cress. 
Perennial with a many-branched caudex; basal leaves spatulate, sub-
glaucous, fleshy, glabrous, entire, 10-25 mm. long, 5-8 mm. wide, the 
midrib promip.ent; stems at anthesis 3-5 cm. long, in fruit up to 18 cm. 
tall; stem leaves 3-5, linear, sessile; petals white, about 4.5 mm. long; 
pods 6-7 mm. long, 2-2.5 mm. wide, cuneate-clavate, the valves keeled; 
style slender, about 1 mm. long; septum incomplete; seeds 1.5-2 x 0.8-1 mm. 
Arctic Coast- Yukon & southeastern Alaska. 
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4. COCHLEARIA L. 
Low, glabrous, maritime herbs; leaves simple, succulent; flowers race-
mose, small, white; pods subglobose to oblong, inflated, the valves with 
strong midvein and often more or less reticulated; seed in 2 rows in each 
cell; cotyledons accumbent. (Greek, spoon, from the shape of the leaf.) 
C. officinalis L. Scurvy Grass. 
Diffusely branched annual or perennial; lower leaves petioled, ovate, 
the stem leaves with cuneate or truncate base, dentate or entire, 6-20 mm. 
long; upper leaves sessile; pods 4-7 mm. long, 3-4 mm. wide. A very 
variable circumpolar species passing into many local races. Represented 
in our area mostly by 2 forms. Ssp. arctica (Schlecht.) Hult. has pods 
1.5-2 times as long as broad. Ssp. oblongifolia (DC.) Hult. has pods 1-1.5 
times as long as broad. 
Ssp. artica is found along the Arctic and northern Bering Sea Coasts. 
Ssp. oblongifolia along the Pacific and most of the Bering Sea Coasts. 
The range of the two forms overlaps. Fig. 524. 
5. APHRAGMUS Andriz. 
Pods lanceolate, compressed; valves plain, marked with a median 
line; septum none, style very short; stigmas capitate; seeds oval, suspended 
from the upper part of the placentae. (Latin, referring to the lack of 
septum.) · 
A. eschscholtzianus Andriz. 
A small plant with the appearance of Cardamine bellidifolia; leaves 
long-petioled, entire, obtuse or rounded; stems 12-50 mm. long, naked 
below, but with an involucre of 2-4 foliaceous bracts; flowers white. small; 
pods 8-12 mm. long, about 3 mm. broad, 4- to 10-seeded; seed long, adher-
ing to the placentae after falling of the valves. 
Seward Penin.-Aleutian and Shumagin Islands. 
6. EUTREMA R. Br. 
Sepals short, ovate; petals exserted, entire, obovate, short-clawed; 
stamens free and unappendaged; anthers short, ovate; styles short or al-
most none, stigma small, simple; pod oblong-lanceolate to linear, flattened 
parallel to the septum, narrowed at each end, the valves 1-nerved and 
slightly keeled; septum very incomplete or almost wanting. (Greek, well 
and opening, referring to the incomplete septum.) 
E. edwardsii R. Br. 
Glabrous, root thick, fleshy; stems 1-several, 3-30 cm. tall; leaves 
entire, ovate, the lower petioled, the upper sessile or nearfy so; flowers 
small, white or pale purple, densely crowded, the fruiting racemes elon-
gated; pods sharply pointed, 10-18 mm. long. 
Alaska Range-Bering Sea northward, nearly circumpolar. Fig. 525. 
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7. SISYMBRIUM L . 
Annual or biennial herbs; leaves alternate, pinnately lobed; flowers 
in racemes, perfect; petals small, in ours yellow; pods narrowly linear, 
terete or nearly so; stigmas 2-lobed, seeds oblong, not winged; cotyledons 
incumbent. (Ancient Greek name of some cruciferous plant.) 
Pod short, appressed ... . ........ . ....... . .. . ..... ... . . .. . .. . . .. . 1. S . officinale 
Pod long, spreading . . .. . ............ .. ........ .. .. . ..... . .. . . . .. . 2. S. altissimum 
1. S. officinale (L.) Scop. Hedge Mustard. 
Erysimum officinale L. 
Stems branching, more or less hirsute, 3-8 dm. tall; leaves hirsute, 
pinnatifid to various degrees, the divisions more or less toothed; pods 
15-20 mm. long, on very short, stout pedicels and closely appressed to the 
stem, somewhat torulose, the valves with a strong, prominent midvein. 
A sparingly introduced weed, native of Europe. Fig. 526. 
2. S . altissimum L. Tumble Mustard. 
Narta altissima (L.) Britt. 
Stem branching, 4-10 dm. tall, rather sparingly ciliate; lower leaves 
pinnatifid about half way to the midrib; upper leaves pinnate into \t"ery 
narrow divisions; pods 6- 10 cm. long, about 1 mm. wide, at first ascending, 
later widely divergent on stout pedicels 1 cm. or less long. 
Widely introduced weed, native of Europe. Fig. 527. 
8. DESCURAINIA Webb. & Berthel. 
Annual or biennial herbs, pubescent with short, branched hairs; leaves 
twice pinnatifid or finely dissected; flowers small, yellow, in terminal 
racemes much elongated in fruit; pods linear, slender-pedicelled, the 
valves 1-nerved; styles short; seeds in 1 or 2 rows in each cell; cotyledons 
incumbent. (Francis Descurain was a friend of the botanist Jussieu.) 
lA. All the leaves 2- to 3-pinnate .. .... . ..... .. ... . .... . .. . . . 1. D. sophia 
2A. Upper leaves simply pinnate. 
lB. Seed usually in 2 rows ..... . . . .. . .. .. .. ... . .. . ... .. . . .. 4. D. pinnata filipes 
2B. Seed usually in 1 row. 
lC. Pods 12-25 mm. long, spreading . ... . .... ... ... .. .. . . . 2. D. sophioides 
2C. Pods 7- 12 mm. long, erect .... . ..... .. .. . ... . ... ... ... 3. D. richardsonii 
1. D. sophia (L.) Webb. Tansy Mustard. 
Sophia sophia (L.) Britt. 
Sisymbrium sophia L. 
Annual; stems branched, 25-40 cm. tall; leaves canescent to glabrate, 
the ultimate segments linear to linear-oblong; sepals 2 mm. long; petals 
1.5 mm. long; pods erect or ascending, mostly curved, 15-25 mm. long, on 
ascending pedicels 9-11 mm. long. 
Introduced weed, native of Europe. Fig. 528. 
2. D. sophioides (Fisch.) Schulz. Northern Tansy Mustard. 
Sophia sophioides (Fisch.) Heller. 
Stems slightly puberulent, often glandular, simple or branched above, 
3-9 dm. tall; leaves nearly glabrous, pinnate or bipinnate, the ultimate 
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divisions quite variable; pods I2-30 mm. long, I mm. wide; more or less 
curved, spreading, on slender pedicels 3-7 mm. in length. 
Northern Asia-Alaska-Hudson Bay. Fig. 529. 
3. D. richardsonii (Sweet) Schulz. Mountain Tansy Mustard. 
Biennial; stems finely canescent, branched, 3-10 dm. tall; leaves finely 
pubescent, the lower bipinnate with lanceolate to linear divisions; pods 
linear, glabrous, 7-I2 mm. long, I mm. wide, erect on closely ascending 
pedicels 3-6 mm. long. 
Alaska Range-Gt. Slave L.-Gt. Lakes-S. Dak.-northern Mex.-
Ariz. Fig. 530. 
4. D. pinnata (Walt.) Britt. ssp. filipes (Gray) Detling. 
Western Tansy Mustard. 
Annual; stems 10-65 cm. tall, simple or short-branching; leaves dark 
green, glabrous to finely puberulent, pinnate, the leaflets sometimes pin-
natifid, the terminal segment typically greatly elongated; pods linear to 
clavate, 10-I5 mm. long, on slender spreading pedicels usually longer 
thal]. the pods; seed biseriate but often crowded into I row. 
Reported from Telegraph Creek, B. C.; from there it ranges south-
ward. 
9. CAKILE Gaertn. 
Glabrous, fleshy, diffuse or ascending, branching seashore annuals; 
flowers purplish; pods flattened or ridged, 2-jointed, the joints indehiscent, 
I-celled, I-seeded, the lower joint usually not developing; cotyledons 
accumbent. (Old Arabic name.) 
C. edentula (Bigel.) Hook. Sea Rocket. 
Much branched from a deep root, 3 dm. tall or less; leaves oblanceolate, 
sinuate-dentate or lobed, narrowed into a winged petiole, 3-8 cm. long; 
upper joint of the pod ovoid, ridged, about I cm. long, 5 mm. wide, 4 mm. 
thick. Consists of three races, our form being ssp. californica (Heller) 
Hult. 
Ssp. californica, Kodiak Isl. & B. C.-Calif., ssp. lacustris, the Gt. Lakes 
region, the typical form, Iceland-Labr.-Fla. Fig. 53I. 
10. BRASSICA L. 
Caulescent annual, biennial or perennial plants; leaves entire or pin-
natifid; flowers in elongated racemes, perfect, yellow; pods elongate, linear, 
terete or 4-angled, with an elongate beak, the valves convex, I- to 3-
nerved; seed in I row in each cell, subglobose; cotyledons conduplicate. 
All species of Brassica are introduced plants about gardens, fields, and 
roadsides. (Latin name for the cabbage.) 
lA. Upper stem leaves cordate-clasping . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. B. campestris 
2A. Upper stem leaves short-petioled or simply sessile. 
lB. Pod knotty, the beak at least one-third of its length ..... .... . 3. B. arvensis 
2B. Beak less than one-third the length of the pod ....... . ... ... 2. B. juncea 
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1. B. campestris L. Rape. Rutabaga. Turnip. 
B. napus L. 
Usually biennial; 3-10 dm. tall, glabrous and more or less glaucous, 
or pubescent below; lower leaves lyrate-pinnatifid; upper leaves lanceo-
late with cordate-clasping base; pod 4-7 cm. long, about 3 mm. wide ; beak 
8-14 mm. long. 'Consists of many races. 
Native of Europe. Fig. 532. 
2. B. juncea (L.) Cosson. Indian Mustard. 
Stems erect, 3-12 dm. tall; glabrous or slightly pubescent, somewhat 
glaucous; lower leaves lyrate-pinnatifid and dentate , long-petioled; upper 
leaves sessile, lanceolate to linear and entire; pods 35-50 mm. long, about 
2.5 mm. wide; beak 1 cm. or less in length. 
Native of Asia. Fig. 533. 
3. B . arvensis (L.) Ktze. Charlock. Wild Mustard. 
Sinapsis arvensis L. 
Stems hispid below, 5-10 dm. tilll; leaves lyrate or pinnatifid, the 
upper sessile and often merely toothed; pods glabrous, ascending, 3-4 cm. 
long, about 3 mm. wide, the beak one-third to two-fifths the length of the 
pod. 
Native of Europe. Fig. 534. 
11. RAPHANUS (Tourn.) L . 
Erect, branching, annual or perennial herbs; leaves lyrate; flowers 
rather showy; pods elongated, linear, fleshy or corky, constricted or con-
tinuous with spongy tissue between the seeds, indehiscent, tapering_ to a 
long conical beak; seeds subglobose; cotyledons conduplicate. It is doubt-
ful if these species can be considered as established in our area. (Greek, 
quick-appearing, from the rapid germination of the seed.) 
Pods longitudinally grooved ...... . . . ...... .. ..... . . . . . .. . : . . . . 1. R. raphanistrum 
Pods not longitudinally grooved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. R. sativus 
1. R. raphanistrum L . Jointed Charlock. 
Root slender; stem branching freely, 3-8 dm. tall; lower leaves lyrate-
pinnatifid; petals yellow or purplish, fading to white, 15-20 mm. long; pod 
nearly cylindric when green, deeply constricted between the seeds when 
dry; beak 1-2 cm. long. 
Introduced near Fairbanks, native of Europe and northern Asia. 
2. R. sativus L. Garden Radish. 
Root more or less fleshy; stems branched, 3-5 dm. tall; lower leaves 
lyrate-pinnatifid; petals variable in color but purple-veined; beak of the 
pod often equaling the seed-bearing part. 
Occasionally spreads from cultivation, native of Europe. 
12. BARBAREA R. Br. 
Ours a biennial herb; stems angled; leaves lyrate-pinnatifid; flowers 
in racemes or panicles, perfect, yellow; pod linear, more or less 4-angled, 
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the valves keeled or ribbed; style short; stigmas 2-lobed; seeds in 1 row 
in each cell, marginless; cotyledons accumbent. (Dedicated to St. Bar-
bara.) 
B. orthoceras Ledeb. Winter Cress. Yellow Rocket. 
Stems glabrous, often purple-tinged, 2-8 dm. tall, erect, simple or 
variously branched; leaves with a large terminal lobe and 1-4 pairs of 
small segments below, the lower leaves petioled, the upper with sagittate 
and clasping base; pods 20-45 mm. long; seeds ovate, reticulate, about 2 
mm. long. Reports of B. stricta and B. americana from Alaska refer to 
this species. 
Siberia-Labr.-N. Hamp.-Colo.-Ariz.-Calif.-Mongolia. Fig. 535. 
13. RORIPPA Scop. 
Annuals or perennials; leaves alternate, pinnately dissected or lobed; 
flowers white or yellow, perfect, borne in terminal or axillary racemes; 
sepals spreading; pods from subglobose to short cylindric; seeds in 2 rows 
in each cell; cotyledons accumbent. (Name unexplained.) 
lA. Flowers white . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. R. nasturtium-aquaticum 
2A. Flowers yellow. 
lB. Pods 2-valved ..... . .. . . . .. . .... . .. .. .. . .. .. . .. .. 1. R. palustris 
2B. Pods 4-valved .... . .. . ....... . ......... .. . . .. .. ... 2, R. barbareaefolia 
1. R. palustris (L.) Bess. 
R. clavata Rydb. 
R . williamsii Britt. 
Radicula palustris (L.) Moench. 
Marsh Yellow-cress. 
Annual or biennial; stems b ranched, 3-10 dm. long; leaves lyrate-
pinnatifid with toothed leaflets occasionally only dentate or pinnately 
lobed; pod 7-8 mm. long, about 2 mm. thick, often slightly curved; style 
1 mm. or less long; pedicels 4-10 mm. long, spreading or divergent; seeds 
numerous, nearly 1 mm. long, light brown finely reticulate. Var. hispida 
(Desv.) Rydb., plant more or less hispid with spreading hairs; pods 
1.5-2 times as long as thick. 
A circumboreal species reaching Mexico. Fig. 536. 
2. R. barbareaefolia (DC.) Pors. Round-podded Yellow-cress. 
An erect, more or less hirsute biennial, branched above, 5-10 dm. tall; 
leaves lyrate-pinnatifid with toothed divisions, 5-12 cm. long; petals about 
2 mm. long; pods subglobose, about 4 mm. long and 3 mm. wide, appearing 
to be 4-valved; styles stout, scarcely 1 mm. long; pedicels ascending or 
spreading, 4-10 mm. long; seeds small, about 0.6 x 0.4 mm., reddish-brown, 
not reticulate. 
Eastern Siberia-Yukon, common in interior Alaska. Fig. 537. 
3. R. nasturtium-aquaticum (L.) Hayak. Water-cress. 
Stems glabrous, floating, creeping or ascending, rooting at the nodes; 
leaves of 3-9 segments, the terminal the largest and nearly orbicular; 
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racemes elongating in fruit; petals 3-4 mm. long; pods 1-3 cm. long, about 
2 mm. wide, more or less spreading. 
Established at Manly (Tanana) Hot Springs, native of Eurasia. Fig. 
538. 
14. CARDAMINE L . 
Nearly glabrous annual or perennial herbs; leaves entire or more often 
pinnate; flowers usually small, perfect, white or purplish; pods linear, 
flattened, the valves nerveless or only faintly nerved, opening elastically 
from the base; seeds in a single row in each cell, not margined or winged; 
cotyledons accumbent. (Greek name of a cress.) 
lA. Alpine plant with small, simple, entire leaves ........ . . . .. .. 1. C. bellidifolia 
2A. Leaves mostly trifoliate . . . . . . .... . .. .. ... . . . . . . . . . . .. .. . . . 2. C. angulata 
3A. Leaves pinnat.e or digitate. 
lB. Flowers small, 4 mm. or less across. 
lC. Stem leaves few . . .. . . . .. . . . .. . ..... . ... .. ......... . .. . 7. C. umbellata 
2C. Stems leafy. 
lD. Rootstocks fibrillose ... ... . .. ...... . .. . . . ... . ...... . 8. C. regeliana 
2D. Rootstocks not fibrillose .... .. . .... . ........ . .... . .. 9. C. pennsylvanica 
2B. Flowers !anger. 
lC. Stems pubescent in the upper part . .. . . .... ... . . . ...... 3. C. purpurea 
2C. Stems glabrous throughout. 
lD. Stem leaves with several pairs of linear leaflets . .. . . .. 4. C. pratensis 
2D. Stem leaves with 1 or 2 pairs of leaflets or digitately 3- to 7-parted 
lE. All leaflets linear or lanceolate-linear . . ... .. ...... 5. C. richardsonii 
2E. At least the basal leaves with broad leaflets . .. .. . . . . 6. C. microphylla 
1. C. bellidifolia L . Alpine Cress. 
A dwarf, tufted perennial growing 4-15 cm. tall; leaves oval or ovate, 
entire, the 'blades 4-12 mm. long; petals white, 3-4 mm. long; pods erect, 
15-25 mm. long, about 1.5 mm. wide, the pedicels 4-10 mm. long. A race 
with some of the leaves slightly lobed occurs at Seward. 
Arctic-alpine, circumpolar. Fig. 539. 
2. C. angulata Hook. Seaside Bitter-cress. , 
A perennial with stolons; stems 3-7 dm. tall, new growth hirsute-
pubescent, old growth glabrate; leaves usually 3-foliate, terminal leaflet of 
base leaves rotund, the lateral ovate; leaflets of stem leaves rhombic-ovate, 
all coarsely toothed or lobed with rounded teeth, mucronate with vein-
endings; petals white , 8-12 mm. long; pod about 2 cm. long, nearly 2 mm. 
wide. 
Near the coast, southeastern Alaska-Ore. Fig. 540. 
3. C. purpurea C. & S. Purplish Bitter-cress. 
An alpine perennial; leaves mostly basal, more or less hirsute; leaflets 
- 3-7, mostly 5, the terminal one reniform, often slightly lobed, 5-10 mm. 
wide, the lateral ones inclined to be orbicular, 2-6 mm. wide ; flowering 
stems hirsute and with 1-3 leaves, 5-15 cm. tall; flowers several, almost 
umbellate; petals white to rose-purple or violet-purple, 5-6 mm. long; pods 
erect, tapering at the apex, 10-?5 mm. long, about 2 mm. broad. 
Extreme northeastern-Asia-Arctic Coast-Yukon-Alaskan Range. 
Fig. 541. 
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4. C. pratensis L. Cuckoo Flower. 
An erect perennial from a short rootstock, 1-4 dm. tall; leaflets 5-15, 
variable, those on the basal leaves broad, sometimes toothed, those of the 
stem leaves narrow and linear; flowers showy, white, pink, or purple; 
petals 7-11 mm. long; pods 2-3 cm. long, 2 mm. wide. 
Wet places, widespread, circumboreal. Fig. 542. 
5. C. richardsonii Hult. Richardson Bitter-cress. 
C. digitata Rich. 
Stems 6-20 cm. tall, usually simple, glabrous, 2- to 5-leaved, purplish 
at the base; lower leaves consisting of 3-7 narrow, acute leaflets 12-40 
mm. long, mucronulate at the apex; pedicels 6-12 mm. long at anthesis, up 
to 15 mm. long in fruit; sepals about 3 mm. long, ovate, often tinted red 
near the apex and with hyaline margins; petals white, 6-8 mm. long; pods 
2-3 cm. long, about 1.5 mm. wide, narrowed at both ends. 
Northeastern Siberia-Alaska-Hudson Bay. Fig. 543. 
6. C. micr<Yphylla Adams. Small-leaved Bitter-cress. 
C. blaisdellii Eastw. 
Rootstocks horizontal, slender, glabrous; stems erect or ascending, 
glabrous, 6-20 cm. tall; lower leaves with 3-5 ieaflets, the terminal one 
broad and more or less 3-lobed, the lateral ones usually 2- or 3-lobed; in-
florescence corymbose, lengthening into a raceme; pedicels flattened, be-
coming 2 cm. long; sepals oblong, yellow with lighter margin, obscurely 
3-nerved, 3-3.5 mm. long; petals white, broadly spatulate; pods slender, 
2-4 cm. long, the beak long. 
Lena R., Siberia-west central Alaska. Fig. 544. 
7. C. umbellata Greene. Umbell-flowered Bitter-cress. 
Perennial though often with the appearance of being annual; glabrous 
or nearly so, 1- 5 dm. tall; leaflets 3-9, usually 7 or 5, varying greatly, those 
of the lower leaves broad and often toothed or lobed, those of the upper 
leaves narrow and usually entire; inflorescence a raceme, often shortened 
to resemble an umbell; petals white, 3-4 mm. long; pods erect, 2-3 cm. 
long, 1-1.5 mm. wide, with a beak less than 1 mm. long. 
East Asia-:-Yukon-Alta.-Colo.-Ore. Fig. 545. 
8. C. regeliana Miq. Regel Bitter-cress. 
Rootstock short and fibrillose; stems simple or branched, erect, up to 
5 dm. tall; leaves somewhat fleshy, the basal and lower cauline 4-7 cm. 
long, the upper 45-95 mm. long; terminal leaflets large, irregularly lobed; 
racemes many-flowered, the flowers 3.5-6 mm. long; apex of sepals pur-
plish or blackish; pods 20-25 mm. long; seeds 0.8-1x0.6-0.75 mm. 
An eastern Asiatic species found on Attu Isl. and near Ketchikan. 
9. C. pennsylvanica Muhl. Pennsylvania Bitter-cress. 
Stems glabrous or sparingly pubescent below, freely branching, 15-50 
cm. tall; lower leaves 5-12 cm. long, the terminal segments ovate or 
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obovate, sometimes lobed, the lateral segments 3-5 pairs, oblong, some of 
them often petiolulate; flowers small, white; pods 12-25 mm. long, 1 mm. 
wide, on slender spreading pedicels. 
Near Ketchikan, probably introduced but occurring throughout most 
of temperate N. America. 
15. LESQUERELLA Wats. 
Ours a low perennial with stellate pubescence; flowers yellow; leaves 
simple; petals entire; pods globose or oblong, inflated, the valves nerveless; 
septum translucent; seeds several to many in each cell of the pod, flat-
tened. (Lesquereux was a Swiss and American botanist.) 
L. arctica (Wormskj.) Wats. Arctic Bladder-pod. 
Tufted; densely stellate-pubescent; stems 3-12 cm. tall, usually simple; 
leaves spatulate or oblanceolate, 25 mm. or less long, entire; pods 4-6 mm. 
long, with a narrow style 1-2 mm. long. Var. scammanae Rollins is taller 
and more robust; leaves including petioles may reach a length of 7 cm. and 
the sty le may be 2-3 mm. long. 
Northern Asia-northern and central Alaska-Greenl.-Newf.-B. C. 
Fig. 546. 
16. CAPSELLA Medic. 
Erect, ·branching annuals, glabrate above, pubescent with both simple 
and branched hairs below; leaves largely clustered at the base, entire, 
lobed, or pinnatifid; pods flattened contrary to the narrow partition, tri-
angular obcordate, the valves boat-shaped and keeled; cotyledons accum-
bent. (Latin, little box, from the shape of the pod.) 
Pods with convex or straight sides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. bursa-pastoris 
Pods with concave sides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. rubella 
1. C. bursa-pastoris (L.) Medic. Shepherd's Purse. 
Bursa bursa-pastoris (L.) Britt. 
Summer or winter annual, often forming a rosette over winter, 1-6 dm. 
tall; lower leaves usually lyrate-pinnatifid, lobed or dentate; stem leaves 
few ,lanceolate and usually sagittate at the base; flowers white, the petals 
decidedly longer than the sepals; pods triangular, 6-8 mm. long; pedicels 
spreading. 
Widely introduced weed, native of Europe. Fig. 547. 
2. C. rubella Reuter. 
Similar to C. bursa-pastoris; pods larger with distinctly concave sides, 
often suffused with reddish-purple; petals scarcely longer than the sepals. 
Kodiak Isl.-Unalaska-Nome, native of the Mediterranean region. 
Fig. 548. 
17. CAMELINA Crantz. 
Erect annual herbs; flowers small, yellowish, in terminal racemes; 
pods ovoid or pear-shaped, slightly flattened; valves ·strongly convex; 
1-nerved; seeds in 2 rows, oblong, marginless. (Greek, low flax.) 
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C. sativa (L.) Crantz. False Flax. 
Glabrous or nearly so; stems simple or branched above; 3-9 cm. tall; 
basal leaves petioled, 5--8 cm. long, lanceolate, toothed or entire; upper 
leaves smaller, sessile with a clasping sagittate base; racemes many-flow-
ered; pods margined, 6-8 mm. long. 
Introduced with grain, native of Europe. 
18. NESLIA Desv. 
Erect, leafy-stemmed annuals with branching pubescence; leaves 
sessile, entire; flowers racemose, yellow; pods small, globose, reticulated, 
indehiscent, usually 1-seeded by obliteration of the partition; style elon-
gate; stigma simple; cotyledons incumbent. (J. A. N. de Nesle was a 
French botanist.) 
N. paniculata (L.) Desv. Ball Mustard. 
Stems slender, branched above, 2-9 dm. tall, rough-hispid; leaves 
lanceolate, 2-6 cm. long, the upper with sagittate-clasping base; racemes 
much elongated in fruit; pod depressed globose, strongly reticulated, 
about 2 mm. long, nearly 3 mm. wide; pedicels slender, 6-12 mm. long. 
Introduced with grain, native of Europe. Fig. 549. 
19. DRABA L. 
Low, tufted, annual or more often perennial herbs; lea¥es simple, 
usually with stellate or forked pubescence; flowers yellow or white, per-
fect, borne in racemes; pods elliptic, ovate or linear, flat, the valves de-
hiscent, usually nerveless; seeds in 2 rows, usually wingless; cotyledons 
accumbent. (Greek name for some member of this family.) A very com-
plicated group of plants about which there has been much confusion. No 
two writers on the genus agree on the species. The same name has been 
used for different forms and the same form has been reported under sev-
eral names. Some of the forms are known only from a very few collections 
and more material is needed to obtain a clearer understanding of the group. 
Some of the forms here reported should perhaps be reduced to varieties 
or subspecies, but until further studies are made it is thought best to 
keep the forms separate. 
lA. Plants annual . . . .. . . . ... .... .. ... . ..... . ... . ... . . .... ..... 1. D. nemorosa 
2A. Plants perennia l. 
lB. Leaves glabrous or slightly ciliated (see also 12. D. · 
fladni zensis ) ........ . .... .. .. . . . . .. . ..... . ...... ... ... . 4. D. crassifolia 
2B. Leaves pubescent on either or both sides. 
lC. Plant scapose, rarely more than 1 dm. tall. 
lD. Pubescence stellate, or only sparsely ciliate near the base. 
lE. Leaves carinate, narrow . .... .. .. . ... . .. ... . . . .. ... 5. D. oligosperma 
2E. Leaves flat, broader. · 
lF. Flowers white ... ... . . .... . ...... . ....... .. .... . . 6. D. nivaJis 
2F. Flowers yellow. 
lG. Pods glabrous. 
lH. Stigmas subsessile ..... . . ..... . .. . .. ........ . 7. D. caesia 
2H. Stigmas 0.5- 1 mm. long . .. . ... .. .... . . .. .. . . . 8. D. chamissonis 
2G. Pods pubescent. 
lH. Sepals 1.5-2 mm. long . . . . . . . . . . . . . . . . . . . . . . . . 9. D. exalata 
2H. Sepals 2.5- 3 mm. long ..... . ..... . .......... .. 10. D ruaxes 
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2D. Pubescence of simple or forked hairs, sometimes mixed with stellate haii:s. 
lE. Scapes very short, flowers yellow. 
lF. Pods pyriform, glabrous .. .. ...... . . . . . .. .. . . .. .. 2. D. aleutica 
2F. Pods spherical or oblong, pubescent . .. . . . . . ...... 3. D. densifolia 
2E. Scapes longer, pods usually longer. 
lF. Scapes and pedicels glabrous, leaves narrow. 
lG. Plants stout, leaves carinate, flowers 
yellow ...... . ... . .... . .. .. . .. ..... ... . . ... . . 11. D. pilosa 
2G. Plants more delicate, flowers white. 
1H Leaves ciliate with exclusively simple 
hairs .. ...... .... . . . .. . .. ........ ..... . . . . . 12. D. fladnizensis 
2H. Leaves with mixed simple and forking 
hairs . . .. ........ . . . .. . ... .. . . .. . ...... . .. .. . 13. D . lactea 
2F. Scapes pubescent. 
lG. Without stellate hairs, flowers yellow. 
lH. Densely tufted, pods large . . .. .. ... . ...... .... 14. D. m.acrocarpa 
2H. Not densely tufted, pods smaller .. ......... .. 15. D. alpina 
2G. Pubescence mixed with short stellate hairs. 
lH. Petals large, styles long . .. . . ..... . . .. . .... .. 16. D. eschscholtzii 
2H. Petals smaller, styles short . ....... .... .. ... . . 17. D. pseudopilosa 
2C. Stems normally with 1- many leaves. 
lD. Basal leaves 8-16 cm. long ....... . .... . .. .. . . ... . .... 27. D. hyperborea 
2D. Basal leaves much smaller. 
lE. High growing plants usually with several stem !~aves. 
lF. Flowers yellow .. . .. . ... ... . .. . .. .. .. ...... ...... 26. D. aurea 
2F. Flowers white. 
lG. Plant up to 6 dm. tall with 6-15 leaves . .. . .. . ... 25. D. m.axima 
2G. Plant smaller with fewer leaves . ......... . .... 24. D. borealis 
2E. Lower growing plants with fewer stem leaves. 
lF. Pods glabrous. 
lG. Pods long, narrow, stigmas sessile . . ... ... .. . .. 18. D. stenoloba 
2G. Pods shorter, style evident. 
lH. Pedicels longer than the pods .... . . .. ... .. ... 19. D. Zongipes 
2H. Pedicels usually not longer than the pods. 
11. Usually only 1 stem leaf .. ... . . . ... . .. .. .. . . 20. D. kamtschatica 
21. Usually 3 or more stem leaves .. .. .. . .. .. ... 21. D. glabella 
2F. Pods pubescent. 
lG. Pods short-pediceled, appressed to the 
stem ... .... ... .. . .... . . . .......... . .... . .. .. 22. D. lanceolata 
2G. Pods long-pedicelled, divaricate ..... .. .... . . . . 23. D. cinerea 
1. D. nemorosa L. Wood Whitlow-grass. 
D. lutea Gilib. 
Winter annual, 5-25 cm. tall; leaves 1-3 cm. long, mostly .basal or 
on lower part of stem, with branched and simple hairs; racemes lax, 
elongate, 10- to 40-flowered; pedicels 1-5 times as long as the pods, spread-
ing or ascending; sepals about 1.5 mm. long; petals light yellow, about 2 
mm. long; pods averaging about 8 mm. long. Our form is var. leiocarpa 
Lindb. with glabrous pods. 
May be introduced in our area, has an interrupted circumpolar dis-
tribution. Fig. 550. 
2. D. aleutica E. Ech. Aleutian Draba. 
A very low, diffuse, matted plant that seldom rises more than a 
centimeter or two above the surface of the habitat; leaves all basal, 
5-10 x 2-4 mm., persistent, ciliate with long simple or occasionally forked 
hairs; scapes v.ery short; sepals about 2 mm. long; petals yellowish, 2-3 
mm. long; pods obovate-obcordate, 4-5 x 3-4 mm., inflated, glabrous, 
4-seeded. 
Aleutian & Pribylof Isls.- ?Seward. Fig. 551. 
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3. D. densifolia Nutt. 
Low, caespitose plant; leaves densely crowded, 2-9 x 0.5-3 mm., the 
midvein prominent below, ciliate with stiff, straight cilia 0.5-1 mm. long, 
glabrous on the surfaces or with a few hairs on lower surface; scapes leaf-
less, 1-3 cm. tall, glabrous to hirsute; racemes 3- to 15-flowered; sepals 
2-3 mm. long; petals yellow, 2-6 mm. long, pods ovate or orbicular, 
2-7 x 2-4 mm., more or less pubescent; styles 0.5-1 mm. long; seeds about 
2 mm. long. 
Rare, eastern Asia-Alaska-Wyo.-Calif. Fig. 552 .. 
4. D. crassifolia Grah. 
Stems 2-15 cm. long, usually scapiform, glabrous or nearly so; leaves 
numerous, narrowly oblanceolate, 5-15 mm. long, ciliate, usually entire; 
sepals oval, about 1 mm. long, glabrous to pilose; petals yeUow, fading to 
white, 2-2.5 mm. long; pods glabrate, tapering to both ends, 5-12 mm. long; 
style almost lacking. 
Rare, central Alaska-Greenl.-Rocky Mts. 
5. D. oligosperma Hook. 
D. inserta Fors. not Payson. 
Caespitose matted perennial; leaves imbricate, 3-11x0.75-1.75 mm., 
the median vein prominent, the lower surface and sometimes the upper 
covered with appressed, pectinately branched hairs, the margins often 
ciliate; scapes 1-10 cm. tall, glabrous except sometimes nea1· the base; 
racemes 3- to 15-flowered, often more than half the total height of the 
stem; sepals 2- 2.25 mm. long; petals yellow, 3- 4.5 mm. long; pods oval or 
ovate-lanceolate, 2.5- 7 x 2-4 mm., with short, stiff, simple or branched 
hairs; seeds 1.4-1.8 mm. long. 
Central Alaska-Gt. Bear L.-Colo.-Calif. 
I 
6. D. nivalis Lilj. 
~aespitose with slender prostrate or ascending branches or the 
caudices ending in rosettes; leaves 5- 15 x 1-5 mm., densely and finely 
pubescent with stellate hairs; flowering stems naked or with 1-4 denticu-
late leaves, 3- 20 cm. tall, glabrous or finely stellate-pannose; sepals about 
2,mm. long; petals white, 2.5-3 mm. long. In the typical form the pods 
are mostly 4-8x1.5-2 mm.; the stems are without a leaf and less than 
1 dm. tall. In var. denudata (Schulz) C. L . Hitchc. the stems are up to 
2 dm. tall with 1 or 2 dentate leaves and the pods 12-20 mm. long. 
Circumboreal, the variety from Prince William Sound-Juneau. Fig. 
553. 
7. D. caesia Adams. 
Closely related to D. nivalis; sepals oblong, obtuse, pubescent; petals 
yellow; pedicels and pods glabrous, lanceolate; stigmas subsessile. 
Rare, Lena R., Siberia-Seward Penin.-Mackenzie R. 
8. D. chamissonis G. Don. 
Densely caespitose; leaves elliptic-oblanceolate, 4-8 x 1.5-2.5 mm., 
cinereous with fine stellate pubescence and simple cilia near the base, the 
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midrib prominent and marcescent; scapes usually leafless, 4-8 cm. tall, 
sparingly pannose-stellate; racemes 5- to 20-flowered; lower pedicels 5-12 
mm. long; sepals about 2.5 mm. long; petals yellow, 4-5 mm. long; pods 
elliptic-ovate, 4-8 mm. long, 2.5-4 mm. wide, glabrous, the valves reticu-
late-veined; styles 0.5-1 mm. long; seeds about 1 mm. long. 
Cape Thompson-Teller-Elim. Fig. 554. 
9. D. exaltata E. Eck. 
Densely caespitose, the old leaves persistent; leaves in a congested 
rosette, obovate, short-petioled, the apex rounded, 4-6 mm. long, 2.5-3 mm. 
wide, pubescent with soft stellate hairs; scapes naked; sepals ovate, 1.5-2 
mm. long, 0.75 mm. wide, pilose on the back; petals yellow, ernarginate, 
3-4 mm. long; pods ovat~blong, acurninate, 3-5 x 2-3.25 mm.; styles 
about 0.5 mm. long; seed about 1 mm. long. 
Very ra:re, Seward Perrin. and Arctic Coast. 
10. D. ruaxes Payson & St. J. 
D. ventose Gray var. ruaxes (Payson & St. J.) C. L. Hitchc. 
Low plant with branched caudex; leaves oblanceolate to nearly elliptic 
or ovate, entire, 5-18 mm. long, 2-4 mm. wide, densely pubescent with 
mostly 4- to many-forked and some simple or forked hairs; rnarcescent, the 
old midribs persisting several years; sterns scapose, 2-5 cm. long, densely 
pubescent with mostly simple or forked hairs; sepals 2-2.5 mm. long, soft 
pilose; petals yellow, 4-5 mm. long; pods oval to ovate, 5-8 x 3-4 mm., the 
valves thick and firm, densely pubescent; styles about 0.7 mm. long; seed 
1.5-2 mm. long. 
A specimen from Mt. Crillo,n was doubtfully placed here, otherwise 
known only from one collection in British Columbia and one in Wash-
ington. 
11. D. pilosa Adams. 
Caudices densely covered with the rnarcescent leaf-bases; leaves 5-15 
mm. long, oblong-linear, rigid, slightly fleshy, the midrib very prominent, 
partly glabrous, strongly ciliate with simple or forked hairs below and on 
the margins; sterns scapose, glabrous; flowers yellow; pods glabrous, ovate, 
in a capitate cluster. 
Central Siberia-Alaska-Mackenzie Delta. 
12. D. fladnizensis Wulfen. 
Caespitose, almost acaulescent perennial; leaves 5-10 mm. long, 1-2 
mm. wide, ciliate with long simple hairs and pubescent with once- or twice-
forked hairs or ciliate only; scapes 2-8 cm. tall, glabrous or pubescent near 
the base, leafless or with 1 or 2 small leaves; sepals 1-2 mm. long; petals 
white, 2-3 mm. long; pods 3-6x1.5-2 mm., usually glabrous; styles nearly 
lacking. 
Some Alaska collections have doubtfully been referred to this species, 
distribution interrupted circumpolar. 
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13. D. lactea Adams. 
Loosely pulvinate; leaves 5-15x1-4 mm., the midrib prominent, 
stiffly· ciliate, the lower surface wi.th more or less many-branched hairs; 
scapes leafless, 1-10 cm.· tall, glabrous or pubescent below; racemes 3- to 
5-flowered; pedicels usually short; sepals about 2 mm. long; petals white, 
about 4 mm. long; pods 4-10 x 2-3 mm., glabrous; styles 0.5-1 mm. long; 
seeds 1-1.5 mm. long, 
Circumpolar and usually arctic. Fig. 555. 
14. D. macrocarpa Adams. 
Related to D. alpina; leaves densely tufted, those of previous years re-
maining long on the stems, pubescent with mostly simple hairs on the 
upper surface, mixed hairs on the lower surface; sepals pilose; pods larger 
than those of D. alpina. 
An arctic species, Nova Zemla.-Greenl.-Nome. 
15. D. alpina L. 
Caespitose, with thick cushions of marcescent leaves; leaves all basal, 
rarely 1 cauline, 5-20x1.5-4 mm., conspicuously long-ciliate; the surfaces 
with long simple or once or twice forked hairs; scapes 3-10 cm. tall, 
pubescent; racemes 4- to 20-flowered; pedicels 3-10 mm. long; sepals 2-3.5 
mm. long; petals yellow, about 5 mm. long; pods 5-9 x 2-4 mm., glabrous 
or hispidulous; styles 0.3-0.7 mm. long; seeds about 1.5 mm. long. 
More or less circumpolar. Fig. 556. 
16. D. eschscholtzii Pohle. 
Related to D. alpina; leaves long and narrow, sparsely ciliate on the 
margins, the surfaces pubescent with short, simple, forked, or branched 
hairs, dense on the under side; petals white, emarginate; pods long and 
glabrous, usually longer than the pediceis; styles 1-1.75 mm. long. 
East Asia-Lake Bennett. 
17. D. pseudopilosa Pohle. 
Resembling D. lactea; leaves, at least on the lower side pubescent with 
short, stellulate hairs often mixed with simple or forked hairs, ciliated 
with simple hairs; scapes pubescent; pedicels glabrous. 
Northeastern Asia-Islands of Bering Sea-Arctic Coast of Alaska. 
18. D. stenoloba Ledeb. 
D. macouniana Rydb. not D. macounii Schulz. 
Leaves mostly in a basal rosette, 10-40 x 3-8 mm., usually denticu-
late, hispidulous with simple or forked hairs; stems simple or branched, 
5-30 cm. tall, with 1-7 leaves, sparingly strigose to stellate below, glabrous 
above; sepals 1-2.25 mm. long, pilose; petals yellow, 2-4.5 mm. long, often 
fading to white; pods acute, 8-12 x 1.5-2.3 mm.; styles nearly lacking; 
seeds 1 mm. or less long. 
Unalaska-Alaska Range-Roc~y Mts.-Calif. Fig. 557. 
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19. D. longipes Raup. 
A diffuse plant with small rosettes; rosette leaves oblanceolate to 
obovate-oblanceolate, entire or with a few small teeth, 5-25 mm. long, 
1.5-10 mm. wide, usually with 1- or 2-forked cilia and short-stalked or 
sessile or appressed 4-rayed trichomes; cauline leaves 1-3, rarely none, 
sessile, usually dentate with a few teeth; stems 5-20 cm. tall, pubescent; 
pedicels slender, 3-15 mm. long; pods broadly lanceolate to linear-lanceo-
late, 3-15x1-2.5 mm., glabrous or nearly so; styles 0.5-1 mm. long; seeds 
about 1 mm. long. 
Bering Sea-northern B. C.-Fig. 558. 
20. D. kamtschatica (Ledeb.) N. Busch. 
D. nivalis var. kamtschatica Pohle. 
Caespitose perennial with many slender branches ending in rosettes; 
leaves mostly basal, linear to oblanceolate or obovate, 5-15x1-5 mm., 
densely and finely stellate-pannose and canescent; stems slender, with 1-4 
leaves, up to 12 cm. tall ; sepals about 2 mm. long, glabrous to stellate-
pilose; petals white, 2-2.5 mm. long; pod elliptic to oblong-lanceolate, 
6-12 X 1-2 mm., contorted; seeds about 0.75 mm. long. 
Siberia-Alaska-Vancouver Isl. 
21. D. glabella Pursh. 
D. hirta auct. 
Loosely branched perennial with slender caudices; basal leaves 1-4 
cm. long, 2- 10 mm. wide, entire or remotely denticulate, the blades passing 
into slender petioles, pubescent with pectinately branched hairs; cauline 
leaves 1-10, sessile; stems 1-4 dm. tall, sparsely and finely pectinate-
stellate; sepals 2-3 mm. long; petals white, 4-5 mm. long; pods lanceolate 
to ovate-lanceolate, 5- 15x1.5-3 mm. , glabrous or nearly so; seeds about 
1 mm. long. 
Our commonest Draba, circumboreal. Fig. 559. 
22. D . lanceolata Royle. 
Leaves of basal rosette 10- 30 x 3- 8 mm., mostly oblanceolate; stem 
leaves lanceolate, 5-25 mm. long, grayish with soft stellate or branched 
hairs, the basal often with a few cilia; stems several, 5-25 cm. tall, with soft 
simple and branched hairs up to 1 mm. long; racemes simple or compound, 
10- to 50-fl.owered; pedicels ascending or appressed; sepals about 2 mm. 
long; petals white, emarginate, 3-5 mm. long; pods 4-12x1.5-3 mm., soft 
pubescent with short, simple, or branched hairs; seeds 0.6-1 mm. long. 
Central Alaska, distribution interrupted circumboreal: Fig. 560. 
23. D. cinerea Adams. 
Caespitose, the caudices ending in rosettes 2-10 cm. wide; stems 1-4 
dm. tall, usually bearing a few leaves, basal leaves 6-25 mm. long, 2-8 mm. 
wide, densely pannose; sepals about 2 mm. long, densely pubescent; petals 
about 3.5 mm. long; pods pubescent with appressed 4- to 6-rayed hairs; 
styles 0.5-0.8 mm. long. 
Of erratic circumpolar distribution. Fig. 561. 
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24. D. borealis DC. 
D. unalaschensis DC. 
Stems 1-many, often decumbent at the base, erect, pubescent, 5-30 cm. 
tall; basal leaves obovate or oblanceolate, 1-3 cm. long, 2-18 mm. wide, 
entire or dentate, the pubescence of simple, forked, and 4- to 6-rayed 
stellate hairs; stem leaves 3-15, ovate or obovate, broader and more dentate 
than the basal ones; racemes many-flowered; sepals about 3 mm. long; 
petals white, about 5 mm. long; pods lanceolate, 8-12 x 2.5 mm., more or 
less pubescent, plane or more often contorted. 
Most of Alaska, Yukon, and northern B. C. Fig. 562. 
25. D. maxima Hult. 
Probably biennial, pubescent throughout; stems usually several, 1-6 
dm. tall, 6- to 15-leaved, pilose with simple and forked hairs; basal leaves 
oblanceolate, up to 45 mm. long, attenuate at the base, sometimes into short 
winged petioles; stem leaves sharply toothed, obovate to short-lanceolate, 
sessile; inflorescence at first congested, in fruit elongated; sepals 2.5-3 mm. 
long; petals white, 4-5 mm. long; pods lanceolate to ovate-lanceolate,'10-15 
mm. long. This form was formerly included in D. borealis. It is our tallest 
species of Draba. 
Along the coast, Kodiak Isl.-southeastern Alaska. Fig. 563. 
26. D. aurea Vahl. 
A variable species with a simple or branched caudex; leaves of the 
basal rosettes oblanceolate to spatulate, 1-5 cm. long, 2-15 mm. wide, 
mostly entire; stem leaves 3-30, entire or denticulate, more or less canes-
cent with cruciform, branched or simple hairs; stems 1-several, 1-5 dm. 
tall, with some of the simple hairs quite long; racemes simple or com-
pound, 5- to 50-flowered; pedicels 3-20 mm. long; sepals 2-3.5 mm. long; 
petals yellow, 4.5-6 mm. long; pods lanceolate to oblong-lanceolate, 
pubescent, usually contorted, seeds about 1 mm. long. 
Southwestern & central Alaska-Gt. Bear L.-Greenl.-S. Dak.-
Ariz. Fig. 564. 
27. D. hyperborea (L.) Desv. 
Nesodraba grandis (Langsd.) Greene. 
Loosely branched perennial from a thick rootstock, 10-35 cm. tall; 
pubescent with simple or forked hairs; basal leaves up to 17 cm. long in-
cluding the winged petioles of about equal length with the blade, 5-35 mm. 
wide, pubescent, remotely dentate, the teeth often long, cauline leaves 
smaller, short-petioled to sessile; sepals 3-5 mm. long; petals yellow, about 
5 mm. long; pods 8-25 mm. long, 3- 8 mm. wide, glabrous; seeds about 
1.5 mm. long. 
East Asia-Alaska-Queen Charlotte Isls. Fig. 565. 
20. SMELOWSKIA C. A. Mey. 
Low caespitose perennials canescent with fine stellate hairs; leaves 
pinnatifid or some or all of them entire; flowers small, white, yellowish or 
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tinged with purple; petals obovate, exerted; pods obovate to lanceolate, 
the valves strongly keeled; stigmas nearly sessile; cotyledons incumbent. 
(T. Smelowski was a Russian botanist.) 
S. calycina C. A. Mey. ssp. integrifolia (Seem.) Hult. 
Densely caespitose from a branched caudex which is covered with the 
remains of old leaves; leaves sometimes pinnatifid but more usually en-
tire, the entire ones oblanceolate to oblong-linear, densely stellate-pubes-
cent with longer simple hairs at base; stems 5-15 cm. tall; pods lanceolate 
to oblanceolate, attenuate at both ends, 5-10 mm. long; seeds few, about 
2 mm. long. 
East Asia & B. C.-Alta.-Mont.-Colo.-;-Qre., the ssp. in east Asia-
central Alaska. Fig. 566. 
21. ARABIS L. 
Biennial or perennial herbs; leaves alternate, mostly toothed; flowers 
perfect, white or purple, borne in terminal or axillary racemes; pubescence 
when present of simple or branched hairs; pods linear, fl.at to nearly orbicu-
lar in cross section, the valves usually nerved or veiny; seeds winged, 
margined ,or wingless; cotyledons usually accumbent. Name for Arabia, 
where many of the species grow.) 
lA. Cauline leaves not auriculate and clasping at the base. 
lB. Cauline leaves attenuate at the base . . . . . . . . . . . . . . . . . 1. A . lyrata kamchatica 
2B. Cauline leaves merely sessile . . . . . . . . . . . . . . . . . . . . . . . 2. A . arnicola 
2A. Cauline leaves auriculate-clasping at the base. 
lB. Pedicels and pods reflexed . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. holboellii 
2B. Pedicels spreading. 
lC. Valves rounded . . . ...... . .. . .... . . . .. ... ..... . ... 7. A . hookeri 
2C. Valves flat ... ... . . . .......... . . . . . ..... . .. . ....... 4. A. divaricarpa 
3B. Pedicels erect or closely ascending. 
lC Seeds in 2 r ows in each cell .. . . .. . ... . ... . .. . ... ... 5. A. drummondii 
2C. Seeds in 1 row in each cell. 
lD. Plant hirsute . . . . ... .. .... . . - · ...... . . .. . . ... .. . 6. A. hirsuta 
2D. Plant glaucous above .. . . . . . . . . . . .... . . . .... . ... 8. A . glabra 
1. A. lyrata L. ssp. kamchatica (Fisch.) Hult. Kamchatka Rock-cress. 
A. ambiqua DC. 
Stems tufted, glabrous or nearly so, 1- 3 dm. tall ; basal leaves lyrate~y 
lobed, 15-40 mm. long; stem leaves spatulate to linear, usually entire but 
sometimes toothed, 1-3 cm. long; petals white, 4-8 mm. long; pedicels in 
fruit ascending, less than 1 cm. long; pods erect or nearly so, 2-3 cm. long, 
about 1 mm. wide. 
Typical form in eastern states, the subspecies in east Asia-central 
Alaska-Sask.-Wash. Fig. 567. 
2. A. arnicola (Rich.) Gelert. Arctic Rock-cress. 
Perennial from a slender root, somewhat pubescent, at least below, or 
sometimes entirely glabrous; stems 1-several, ascending, more or less fl.exu-
ous, 7-25 cm. long; leaves chiefly basal, spatulate or oblong, entire or with 
1 or 2 teeth on each side, the lower petioled, the upper sessile; stem leaves 
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2 or 3; flowers white or purplish; pods linear, flat, 15-25 mm. long, about 
1.5 mm. wide. 
Little Susitna valley near Matauska, also reported from Golovin and 
St. Michael, Ellesmereland-Greenl.-Labr.-L. Athabasca. Fig. 568. 
3. A. holboelti Hornem. Holboell Rock-cress. 
Biennial or perennial, pubescent throughout or nearly glal?rous, 
usually branched above, 2-8 dm. tall; basal leaves oblanceolate, densely 
pubescent, 1-5 cm. long; stem leaves lanceolate to auriculate and clasping 
at the base; sepals 3-4 mm. long, scarious-margined; petals 6-8 mm. long, 
white or pink; pedicels 6-16 mm. long, strictly reflexed or loosely descend-
ing; pods 3-6 cm. long, 1-2.5 mm. wide; seed narrowly winged all around, 
about 1 mm. broad. Var. retrofracta (Grah.) Rydb. is our more common 
form. The pods are usually adpressed to the stem, straight or nearly so, 
35-80 mm. long. 
Central Alaska-Greenl.-Alta.-Wash. Fig.' 569. 
4. A. divaricarpa A. Nels. Spreading-pod Rock-cress 
Stems 1-few from a biennial root, simple or branched above, pube-
scent below with appressed, branched hairs or sometimes glabrous 
throughout, 3-9 dm. tall; basal leaves oblanceolate to spatulate, pubescent 
with 3- to several-rayed hairs, 2-6 cm. long, 4-8 mm. wide, stem leaves 
narrowly oblong to lanceolate, the upper glabrous; sepals scarious-
margined, 3-5 mm. long; petals pink to purplish, 6-10 mm. long; pods 
straight or curved, 2-8 cm. long, on spreading or decending pedicels 
6-12 mm. long; seed about 1 mm. wide. 
Central Alaska-Que.-N.Y.-Calif. Fig. 570. 
5. A. drummondii Gray. Drummond Rock-cress 
Stems 1-3 from a simple caudex, simple or branched above, glabrous 
or somewhat pubescent at the base; basal leaves oblanceolate, usually 
entire, narrowing into a petiole, 2-8 cm. long; cauline leaves sessile, acute, 
crowded toward the base; petals white or pinkish, 7-10 mm. long; pedicels 
1-2 cm. long; pods erect, often strict, straight, glabrous, 4-10 cm. long, 
1.5-3 mm. wide; seed prominently winged on one end and sides; 1.5-2 mm. 
long, 1 mm. wide. 
South central Alaska-Yukon-Labr.-Newf.-Del.-Calif. Fig. 571. 
6. A. hirsuta (L.) Scop. Hairy Rock-cress. 
Stems usually simple, hirsute below, less so above, 2-6 dm. tall; basal 
leaves spatulate or oblanceolate, sinuately toothed, 2-7 cm. long; stem 
leaves lanceolate, cordate-clasping, 1-5 cm. long; petals white or tinged 
purple; pedicels 6-12 mm. long; pods 4-8 cm. long, 1 mm. or more wide, 
usually erect. Represented in our area by 2 subspecies. Ssp. pycnocarpa 
(Hopkins) Hult. Petals 3-5 mm. long; pods strictly erect. Central 
Alaska-Que.-Ga.-Calif. Ssp. eschscholtziana (Andriz) Hult. (A. 
rupestris Nutt.). Petals 5-9 mm. long; pods sometimes somewhat divergent; 
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upper part of stem hirsute. Along the Pacific Coast, Aleutian Isls.-Ore. 
Fig. J572. 
The species is circumboreal. 
7. A. hookeri Lange. Hooker Rock-cress. 
Arabidopsis mollis (Hook.) Schulz. 
Stems several from a biennial, often branching rootstock, diffuse or 
ascending, up to 5 dm. tall. hirsute below; leaves oblanceolate, sinuate-
dentate, acute, up to 5 cm. long; flowers small, white, sepals and pedicels 
hairy; pods 25-40 mm. long, ascending or occasionally spreading on 
spreading pedicels 6-12 mm. long; seeds minute, oblong. 
Central Alaska-mouth of Mackenzie R.-western Greenland-Gt. 
Bear L. and probably farther south. Fig. 573. 
8. A. glabra (L.) Bernh. Tower Mustard. 
Turritis glabra L. 
Stems one or a few from a taproot, simple or branching above, pubes-
cent below, 4-12 dm. tall; basal leaves spatulate to ovate, denticulate to 
pinnately parted, coarsely pubescent to nearly glabrous, the cauline sessile; 
flowers small, yellowish-white; pods strictly erect, only slightly flattened, 
glabrous, 4-10 cm. long, slightly more than 1 mm. wide; seed averaging 
1 mm. long by 0.5 mm. wide. 
A circumboreal species rather rare in Alaska. Fig. 574. 
22. ERMANIA Cham. 
Low, alpine, tomentose perennials; leaves small, more or less lobed; 
sepals persistent under the mature fruit; styles short with capitate stig-
mas; pods oblanceolate, the partition perforated or almost lacking, the 
valves strongly nerved. 
Basal leaves with 3-5 crenate teeth or lobes . .. .. . .......... ... .... l. E. parryoides 
Basal leaves deeply 7- to 9-lobed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. borea!is 
1. E. parryoides Cham. 
Leaves small, broad, usually 3-lobed; flowers yellowish-white; pods 
oblanceolate to oblong, not inflated. 
A species of eastern Asia collected on rock slides of the Alaska Range. 
2. E. borealis (Greene) Hult. 
Basal leaves 10-15 mm. long, deeply cleft into 7-9 lobes; stems 
branched, racemosely floriferous throughout; flowers purple; pods obovate 
to broadly lanceolate, often oblique, irregularly inflated. 
Known only from the Alaska-Yukon boundary north of the Yukon 
River and Mt. McKinley Park. 
23. ERYSIMUM L. 
Annual, biennial or perennial leafy-stemmed plants with appressed, 
forked hairs; flowers perfect, borne in terminal racemes; outer 2 sepals 
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gibbous at base; petals in ours yellow or purple; pods elongate-linear, 4-
angled or with a strong midrib; seeds in 1 row in each cell, numerou.c>. 
lA. Petals 4-5 mm. long . ... . .. ... .... .. ..... . . . . . . .. .. ... .. . 1. E. cheiranthoides 
2A. Petals 6--10 mm. long .. . . . .... .. ... . .. .. . .. .. .. ..... . . . . .. 2. E. inconspicuum 
3A. Petals 12-20 mm. long. 
lB. Petals yellow ....... .. ......... . ...... . . . ... . .. .. ... .. . 3. E. angustatum 
2B. Petals purple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. E. pallasii 
1. E. cheiranthoides L. Wormseed Mustard. 
Cheirinia cheiranthoides (L.) Link. 
Stems minutely strigose-pubescent, 3-10 dm. tall; leaves lanceolate, 
entire or denticulate, 2-10 cm. long; pods finely pubescent, 2-3 cm. long, 
1-1.5 mm. wide, erect or ascending on more or less spreading pedicels. 
Moist soil, circumboreal. Fig. 575. 
2. E. inconspicuum (Wats.) MacM. Small-flowered Prairie-rocket. 
Perennial; the whole plant sparsely cinereous and scabrous with 
mostly 2-pointed hairs; stems 3-10 dm. tall ; leaves linear to oblanceolate, 
25-75 mm. long, entire or with a few teeth; petals yellow; pedicels stout, 
4-6 mm. long; pods 2-5 cm. long, about 1.5 mm. wide; styles short and thick. 
Central and northern Alaska-lower MacKenzie R.-Ont.-Colo.-
Nev.-B. C. Fig. 576. 
3. E. angustatum Rydb. Narrow-leaved Wallflower. 
More or less caespitose perennial; stems 1-2 dm. tall; sparingly gray-
ish-strigose; leaves very narrowly lanceolate-linear or linear, 4-7 cm. long, 
1-2 mm. wide, grayish-strigose; sepals linearJ obtuse, about 8 mm. long, 
the alternate ones deeply saccate at the base; petals lemon yellow, about 
14 mm. long; pods 5-8 cm. long, 1.5 mm. wide on ascending pedicels 5-8 
mm. long, with a distinct beak 3-5 mm. long, somewhat constricted be-
tween the seeds. 
Known only from the region around Dawson. 
4. E. paUasii (Pursh.) Fern. Pallas Wallflower. 
Dwarf biennial or perennial; leaves crowded at the base, linear or 
lanceolate-linear, entire or with a few teeth, pubescent with appressed, 
2-pointed, white hairs; inflorescence very dense at anthesis; sepals oblong, 
saccate at the base, purple; petals purple, 10-18 mm. long; pods pubescent, 
3-8 cm. long. 
Seward Penin. & northern Alaska, interrupted circumpolar. Fig. 577. 
24. ALYSSUM (Tourn.) L. 
Low, branching, stellate-pubescent herbs; flowers yellow or whitish; 
sepals short, ovate or oblong, more or less spreading; petals entire; stamens 
with filaments more or less dilated at the base and toothed; pod with con-
vex valve. (Greek, curing madness.) 
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A. americanum Green. American Alyssum. 
Stems decumbent, 7-20 cm. long, leafy to the inflorescence; leaves 
spatulate, pale above, white beneath, entire, 6-12 mm. long, rounded at the 
apex; pedicels divaricate; petals with rounded, narrowly notched blade 
and slender claw; pods broadly ovate, about 4 mm. long with slender 
persistent styles, the cells 2-seeded. 
Upper Koyukuk valley-Yukon. 
25. BRA YA Stern. & Hoppe 
Perennials with stout root, caespitose at the base; leaves mostly tufted 
at the base of the stems; flowers white or purplish; sepals short, ovate, 
equal at the base; styles short; stigmas more or less 2-lobed; pods sub-
terete or somewhat flattened, the valves faintly 1-nerved. (Count F . G. 
deBray, botanist and French ambassador to Bavaria.) 
lA. Pods about 1 mm. thick, 18-30 mm. long . . ..... . . . ... . . . ... 1. B. humilis 
2A. Pods thicker and shorter. 
lB: Pods lanceolate, widest near the base . . . . . . . . . . . . . . . . . . . . 2. B. henryae 
2B. Pods oblong, widest near the middle. 
lC. Leaves spatulate, glabrate .. . ..... . .. . ... .... . ... .. .... 3. B. purpurescens 
2C. Leaves linear-lanceolate, pilose .. . . ... . . . .. ... . . .... . ... 4. B. pilosa 
1. B . humilis Robins. Northern Rock-cress. 
Arabidopsis richardsonii Rydb. 
Stems branched and decumbent at the base, 1-3 dm. tall, pubescent 
with branched hairs; basal leaves spatulate, rather thick, often coarsely 
toothed, 1-3 cm. long; cauline leaves rather remote and small; flowers 
small, white, or purplish; pods linear, pubescent, torulose, 1 mm. wide. 
Central Asia-Alaska-Victoria Land-Greenl.-Vermont-B. C. 
Fig. 578. 
2. B. henryae Raup. 
Stems scapose, 6-10 cm. tall, loosely pubescent with 2-branched hairs; 
leaves narrowly spatulate, gradually narrowed into petioles, glabrous, 
ciliate on the margins; inflorescence capitate in flower, 2-5 cm. long in 
fruit; sepals 3-3.5 mm. long, ovate; petals 5 mm. long, white, purplish at 
the base; pods 8-12 mm. long, 1-2 mm. wide at the base, pubescent; fruit-
ing pedicels 2-3 mm. long; styles 1-1.6 mm. long, the lobes of the stigma 
spreading. 
Chuckh Penin., Asia-Seward Penin.-also northeastern B. C. 
3. B. purpurescens (R. Br.) Bunge. 
Leaves fleshy , spatulate, usually entire, glabrate or ciliate toward the 
base, arising directly from the caudex; stems 1-several, 1 dm. or less tall, 
pubescent; sepals purplish, 2 mm. long; petals white or purplish; pods 
oblong, somewhat pubescent, 8-10 mm. long. 
Alpine-arctic, not common, circumpolar. Fig. 579. 
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4. B. pilosa Hook. 
Much as in B. purpurescens; leaves linear-lanceolate, pilose on both 
surfaces and on the margins, chiefly with simple hairs; flowers fragrant, 
appearing early; petals up to 7 mm. long. 
Teller-Hudson Str. 
26. P ARRYA R. Br. 
Perennials with thick, often branched caudices; flowers perfect, borne 
in racemes; sepals oblong, the lateral ones gibbous at the base; petals pink 
or purple, clawed, the blade broad; anthers included, sagittate at the base; 
pods fiat, the valves nerved; stigmas 2-lobed; seed margin_ed or winged; 
cotyledons accumbent. (Capt. W. E. Parry was an arctic explorer.) 
P. nudicaulis (L.) Regel. 
Leaves all basal, usually with a few teeth, hispidulous to glabrate, 
oblanceolate in outline, tapering into a petiole, 5-10 cm. long, including 
the petiole; scapes 1-3 dm. tall, glandular-hispidulous; petals white to 
rose-purple, about 15 mm. long; pedicels 1-5 cm. long, ascending or di-
vergent; pods erect, glandular-hispidulous, the margins wavy, 2-5 cm. 
long, 4-7 mm. wide, acute at both ends. The form in the interior differs 
from that on the coast in having leaves with fewer teeth, narrower pods 
and longer styles. It has been described as ssp. interior Hult. A very 
large flowered form from central Alaska is the variety grandiflora Hult. 
The species is circumpolar, ranging in Alaska south to the Aleutians 
and Shumagin Islands. Fig. 580. 
17. DROSERACEAE (Sundew Family) 
Perennial or biennial herbs, mostly with basal leaves bearing stout, 
sensitive hairs from which is secreted a viscid fluid in which small insects 
become entangled and are digested; sepals, petals, and stamens each 4-8; 
ovary 1-celled, with 2-5 parietal placentae. 
DROSERA L. 
Scapose bog plants with basal leaves; flowers regular, perfect, borne 
in secund racemes; sepals, petals, and stamens usually 5 each in our 
species; pistils 3; capsule 3-valved, many-seeded, loculicidally dehiscent. 
(Greek, dewy, from the appearance of the leaves.) 
Leaf blades nearly round, as broad or broader than long ... ... . ... 1. D. rotundifolia 
Leaf blades elongate, more than twice as long as broad . .. .... ... . . 2. D. anglica 
1. D . rotundifolia L . Round-leaved Sundew. 
Leaves 5-10 mm. wide, narrowing abruptly into petioles, the large, 
spreading, reddish !}airs with a drop of secretion at the end; scapes glabrous 
or nearly so, 6-20 cm. tall; sepals about 3 mm. long; petals white, about 4 
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mm. long; capsule erect, 5-6 mm. long; seeds fusiform, smooth, pointed at 
both ends. 
Growing in bogs, circumboreal, south to Fla. & Calif. Fig. 581. 
2. A. anglica Huds. Long-leaved Sundew. 
D. longifolia of Am. manuals. 
Leaves spatulate or oblanceolate, 15-25 mm. long, 3-4 mm. wide, 
tapering gradually into an almost glabrous petiole; scapes 6-18 cm. tall; 
flowers fewer and slightly larger than in D. rotundifolia; seed obtuse at 
both ends. 
In bogs, circumboreal, south to Newf. and Calif. Fig. 582. 
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PLATE XX 
463. Brasenia screberi Gmel. Flower, anther, leaf, and follicle. 
464. Ranunculus acris L. Achene and leaf. 
465. Ranunculus repens L. Achene and leaf. 
466. Ranunculus occidentalis Nutt. Achene and leaf. 
467. Ranunculus bongardii Greene. Achene and leaf. 
468. Ranunculus macounii Britt. Achene and leaf. 
469. Ranunculus pennsylvanicus L. Achene and leaf. 
470. Ranunculus orthorhynchus alaschensis (Benson) Hult. Achene and leaf. 
471. Ranunculus abortivus L. Basal leaf, stem leaf, and achene. 
472. Ranunculus eastwoodianus Benson. Petal and leaf. 
473. Ranunculus pedatifidus Sm. Achene and leaf. 
474. Ranunculus eschscholtzii Schlecht. Achene and leaf. 
475. Ranunculus nivalis L. Achene and leaf. 
476. Ranunculus snlphureus Phipps. Achene and basal leaf. 
477. Ranunculus pygmaeus Wahl. Achene and leaf. 
478. Ranunculus verticillatus Eastw. Achene and leaf. 
479. Ranunculus flammula L. Leaves and achene. 
480. Ranunculus hyperboreus Rottb. Achene and leaf. 
481. Ranunculus sceleratus multifidus (Nutt) Hult. Leaves and achene. 
482. Ranunculus gmelini var. terrestris (Ledeb.) Benson. Leaves and achene. 
483. Ranunculus cymbalaria Pursh. Achene and leaf. 
484. Ranunculus cooleyae Vasey & Rose. Achene and leaf. 
485. Ranunculus chamissonis Schlecht. Achene and leaf. 
486. Ranunculus aquatilis var. capillaceous DC. Achene and leaf. 
487. Ranunculus pallasii Schlecht. Achene and leaf. 
488. Ranunculus lapponicus L. Achene and leaf 
489. Anemone richardsonii Hook. Achene and leaf. 
490. Anemone narcissiflora alaskana Hult. Achene and leaf. 
491. Anemone parviflora Michx Achene and leaf. 
492. Anemone multifida Poir. Achene and leaf. 
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493. Anemone multiceps (Greene) Standl. Flower and leaf. 
494. Anemone patens multifida (Pritzel) Zamels. Achene and leaf. 
495. Thalictrum alpinum L. Leaf, achene, and anther. 
496. Thalictrum sparsiflorum Turcz. Stamen, portion of leaf, and achene. 
497. Thalictrum hultenii B. Boivin. Portion of leaf and anther. 
498. Thalictrum occidentale Gray. Portion of leaf, anther, and achene. 
499. Caltha palustris asarifolia (DC.) Hult. Follicle and leaf. 
500. Caltha biflora DC. Follicle and leaf. 
501. Caltha leptosepala DC. Follicle and leaf. 
502. Caltha natans Pall. Follicle and leaf. 
503. Coptis trifoliata (L.) Salish. Follicle, leaf, petal, and sepal. 
504. Coptis asplenifolia Salish. Follicle, leaf, petal, and sepal. 
505. Actaea arguta Nutt. Sepal, part of leaf, and berry. 
506. Aquilegia brevistyla Hook. Flower, leaflets, and follicle. -
507. Aquilegia formosa Fisch. Flower, leaflets, and follicle. 
508. Delphinium glauctim Wats. Flower and leaf. 
509. Delphinium brachycentrum Dedeb. Leaf. 
510. Aconitum delphinifolium DC. Hood and leaf. 
511. Aconitum maximum Pall. Hood and leaf. 
512. Nuphar polysepalmn Engelm. Leaf and section of fruit. 
513. Nymphaea tetragona leibergi (Morong) Pors. Flower and leaf. 
514. Papaver walpolei Pors. Capsule and leaves. 
515. Papaver macounii Greene. Capsule and leaf. 
516. Papaver nudicaule L. Leaf and capsule. 
517. Papaver radictim Rottb. Leaf and capsule. 
518. Corydalis aurea Willd. Portion of leaf, flower, and fruit. 
519. Corydalis sempervirens (L.) Pers. Part of leaf, flower, and fruit . 
520. Corydalis pauciflora (Steph.) Pers. Fruit, leaf and flower. 
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521. Su.bu.Zaria aqu.atica L. Leaf and capsule. 
522. Lepidiu.m densifloru.m Schrad. •Leaves and capsule. 
523. Thalaspi arvense L. Capsule and leaves. 
524. Cochlearia officinalis L. Leaves and A capsule of ssp. arctica, B. of ssp. oblingifolia. 
525. Eu.trema edwardsii R.Br. Leaf, seed, and capsule. 
526. Sisymbriu.m officialale (L.) Scop. Leaf, seed, and capsule. 
527. Sisymbriu.m altissimu.m L. Leaves and parts of capsule. 
528. Descu.rainia sophia (L.) Webb. Leaf and capsule. 
529. Descu.rainia sophioides (Fisch.) Schulz. Leaf and capsule. 
530. Descu.rainia richardsonii (Sweet) Schulz. Leaf and capsule. 
531. Cakile edentu.la (Bigel.) Hook. Leaf and capsule. 
532. Brassica campestris L. Stem leaf and capsule. 
533. Brassica ju.ncea (L.) Cosson. Stem leaf and capsule. 
534. Brassica arvensis (L.) Ktze. Capsule. 
535. Barbctrea orthoceras Ledeb. Seed, leaf, and capsule. 
536. Rorippa palu.stris (L.) Bess. Leaf, seed, and capsule. 
537. Rorippa barbareaefolia (DC.) Fors. Capsule and seed. 
538. Rorippa nastu.rtiu.m-aqu.aticu.m (L.) Hayak. Leaf, seed, and capsule. 
539. Cardamine bellidifolia L. Leaf and capsule. 
540. Cardamine angu.lata Hook. Leaf. 
541. Cardamine pu.rpu.rea C. & S. Stem leaf and basal leaf. 
542. Cardamine pratensis L. Basal leaf and stem leaf. 
543. Cardamine richardsonii Hult. Basal and stem leaves. 
544. Cardamine microphylla Adams. Leaf. 
545. Cardamine u.mbellata Greene. Leaves. 
546. Lesqu.erella arctica (Wormskj.) Wats. Leaves and capsule. 
547. Capsella bu.rsa-pastoris (L.) Medic. Capsule and leaf. 
548. Capsella rubella Reuter. Capsule and leaf. 
549. Neslia panicu.lata (L.) Desv. Leaf and capsule. 
550. Draba nemorosa L. Capsule and leaf. 
551. Draba aleu.tica E.Ech. Capsule and leaf. 
552. Draba densifolia Nutt. Capsule and leaf. 
553. Draba nivalis Lilj. Capsule and leaf. 
553A. Draba nivalis var. denu.data (Schulz) C. L . Hitchc. Capsule. 
554. Draba chamissonis D. Don. Capsule and leaf. 
555. Draba lactea Adams. Capsule and leaf. 
556. Draba alpina L. Capsule and leaf. 
557. Draba stenoloba Ledeb. Capsule and leaf. 
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559. Draba glabella Pursh. Capsule and leaf. 
560. Draba lanceolata Royle. Capsule and leaf. 
561. Draba cinerea Adams. Capsule and leaf. 
562. Draba borealis DC. Capsule and leaf. 
563. Draba maxima Hult. Capsule and leaf. 
564. Draba aurea Vahl. Capsule and leaf. 
565. Draba hyperborea (L.) Desv. Capsule and leaf. 
566. Smelowskia calycina integrifolia (Seem.) Hult. Leaf and capsule. 
567. Arabis lyrata kamchatica (Fisch.) Hult. Leaves, seed and capsule. 
568. Arabis arnicola (Rich.) Gelert. Seed, leaves and capsule. 
569. Arabis holboellii var. retrofracta (Grah.) Rydb. Basal and stem leaves, seed 
and parts of capsule. . 
570. Arabis divaricarpa A. Nels. Basal leaf, stem leaf and parts of capsule. 
571. Arabis drummondii Gray. Basal and stem leaves, seed and parts of capsule. 
572. Arabis hirsuta eschscholtzii (Andriz) Hult. Basal and and stem leaves, seed and 
parts of capsule. 
573. Arabis hookeri Lange. Basal and stem leaves, seed, and capsule. 
574. Arabis glabra (L.) Bernh. Basal and stem leaves, seed and parts of capsule. 
575. Erysimum cheiranthoides (L.) Link. Leaf, seed and capsule. 
576. Erysimum inconspicuum (Wats.) MacM. Leaf and capsule. 
577. Erysimum pallasii (Pursh) Fern. Leaf, capsule and part of capsule. 
578. Braya humilis Robins. Leaf and capsule. 
579. Braya purpurescens (R.Br.) Bunge. Leaf and capsule. 
580. Parrya nudicaulis (L.) Regel. Leaf, seed and capsule. 
· 581. Drosera rotundifolia L. Leaf and flower. 
582. Drosera anglica Huds. Leaf. 
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FRUIT KEY TO THE UMBELLIFERAE IN IOWA, WITH PLANT 
DISTRIBUTION RECORDS1 
MARGARET R. MURLEY 
From the Botany and Plant Pathology Section, Iowa. Agricultural Experiment 
Station, Ames, Iowa 
Received December 21, 1945 
This paper is the third in a series of seed and fruit keys initiated in 
the Iowa State College Seed Laboratory in 1943. As in the previous 
papers, the Geraniaceae (12) and the Euphorbiaceae (13), the purpose 
of the fruit key to the Umbelliferae is two-fold: to aid the seed analyst 
and the taxonomist in seed and plant identification. 
Twenty-eight species and one variety of the Umbelliferae are native 
to Iowa. In addition, nine species and one variety are in cultivation and 
enter into the seed trade. The following species have been naturalized 
from the old world or escaped from cultivation in the state: Anethum 
graveolens L. (dill), Carum carvi L. (caraway), Conium maculatum L. 
(poison hemlock), Daucus carota L. (wild carrot), Falcaria sioides 
(Wibel) Asch.2 (sicklewort), Foeniculum vulgare Hill (fennel), Pastinaca 
sa.tiva L. (wild parsnip) and Torilis japonicus (Routt.) DC.3 (hedge-
parsley. Chaerophyllum procumbens (L.) Crantz (spreading chervil) 
has recently been found in one sweet clover and two timothy seed samples 
in the Iowa State College Seed Laboratory. Native, naturalized, and cul-
tivated species are included in the key, the last indicated by an asterisk. 
Economically this family is an important one. In addition to the 
species in cultivation, two are poisonous both to man and animals, namely 
Conium ma.culatum and Cicuta. ma.culata L. (water-hemlock). Those of a 
weedy nature include Sanicula spp. (snakeroot), Falcaria sioides, Herac-
leum lanatum Michx. (cow parsnip), Pastinaca sativa, and Daucus carota. 
The last mention~d species is classed as a secondary noxious weed in Iowa. 
The so-called "seed" is a fruit, a schizocarp, which has developed from 
a compound pistil. At maturity the two mericarps or fruitlets separate, 
each being suspended from its apex by an extension of the floral axis 
called the carpophore. Each mericarp contains one seed which has de-
veloped from an anatropous ovule. The seed adheres closely to the fruit 
wall. The embryo is small; the endosperm copious. 
The distinguishing characters separating the fruit are used in the 
following order in the key: surface, shape, length and width of the fruit, 
laterally or dorsally flattened; absence or presence, number and char-
1 Journal Paper No. J-1338 from the Botany and Plant Pathology Section of the 
Iowa Agricultural Experiment Station, Ames, Iowa. Project No. 86. 
2 Falcaria vulgaris Bernh. of recent manuals. 
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acter of the ribs; number, size, and position of the oil-tubes; absence or 
presence of stylopodium; and shap·e of seed-face. 
To Cratty's (2) check list of Iowa plants and Hayden's (6, 7) supple-
ments, four additional species are here reported: 
Angelica atropurpurea L. 
Mason City, Cerro Gordo Co., July 7, 1896, B. Shimek; Muscatine 
Island, Muscatine Co. , Sept. 1, 1891, Fred Reppert; Spring Park, Osage, 
Mitchell Co., July, 1922, F . May Tuttle. 
Angelica venenosa (Greenw.) Fern.4 
Winneshiek Co., June 9, 1896, Herbert Goddard; Winneshiek Co., 
June 20, 1895, T. J . Fitzpatrick. 
Sanicula trifoliata Bickn. 
Jackson Co., Aug. 1894, B. Shimek. This plant was detected by Dr. 
W. A. Anderson, at the University of Iowa. His critical studies of the 
Iowa Sanicula specimens were most helpful. 
Spermolepis inermis (Nutt.) Math. and Const.5 
C. R. I. and P. track near Montpelier, Muscatine Co., June, 1895, 
W. D . Barnes; Conesville, Muscatine Co., July, 1931, Duke V. Layton; 
Marshalltown, Marshall Co., July 13, 1929, L. H. Pammel. A possible new 
varietal name may occur in Iowa, namely, Sanicula canadensis L. var. 
grandis Fern., if Fernald's (5) treatment of the species is accepted. 
One species has been removed from the check list, Thaspium trifolia-
tum (L.) Britton. So far as the writer knows, the species does not occur 
in the state. 
The native and naturalized species and varieties are represented in 
the Iowa State College or the University of Iowa herbarium. Distribution 
maps showing known collections of this family in the state are included 
here. 
The following terms are defined as an aid in using the key: 
Carpophore-a slender extension of the floral axis which supports the two 
pendulous mericarps. (8) 
Commissure-the plane of cohesion between two carpels . . 
Dorsal-the outer side of a mericarp. 
Ellipsoid-a solid body, elliptical in section. (14) 
Elliptic-narrowly oval, widest at the middle. 
Filiform-thread-like. 
Fruit length-the stylopodium is included. 
Interval-the spaces between the ribs. 
Linear-several times longer than wide, long and narrow with parallel 
margins. 
Mericarp--one of the achene-like carpels of the schizocarp of the umbel-
lifers. 
• Angelica villosa (Walt.) BSP. not Lag. of recent manuals. 
• Spermolepis patens (Nutt.) Robinson of recent manuals. 
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Oblong-two or three times as long as broad, with the sides parallel for 
some distance. 
Orbicular-circular in outline or nearly so. 
Ovate--outline of a hen's egg, with the broader end downward. 
Oval-broadly elliptical. 
Ovoid-a solid body ovate in outline. 
Ribs-prominent longitudinal ridges on the fruit coat. Usually there are 
one dorsal, two intermediate, and two lateral ribs to each mericarp. 
When the fruit is flattened laterally, the ribs are in the position as 
named. When the fruit is flattened dorsally, all of the ribs are in a 
dorsal position. 
Schizocarp-a fruit derived from a compound pistil in which the one-
sided carpels separate from one another at maturity. The two carpels 
or mericarps cohere by their inner faces during maturation. Upon 
separation, each is suspended from its summit by a branch of the 
slender forked carpophore. 
Stylopodium-a disk-like enlargement at the base of the style. 
Tail-a caudate attenuation at the base of Osmorhiza fruits. 
Terete--circular in cross-section. 
Wing-an outgrowth from the rib. 
The length and width of fruits as given in the key are average meas-
urements. The length of fruit includes the fruit proper and the stylo-
podium. 
KEY TO SPECIES OF UMBELLIFERAE 
'A. Fruit smooth to granular, except for the contour made by the ribs. (exception: 
no ribs in No. 18) 
B. Fruit strongly flattened dorsally; lateral or all of the ribs winged. 
C. Lateral ribs extended into wings, dorsal and intermediate ribs filiform; 
stylopodium present. 
D. Fruit broadly ellipsoid to obovoid, 6 to 14 mm. in length, 4 to 8 mm. in width; 
dorsal and intermediate ribs not prominent. 
E. Fruit broadly ellipsoid, 6 to 7 mm. in length, 4 to 5 mm. in width; oil-
tubes extending the full length of the mericarp and appearing as slender 
red streaks on the surface. 
*l. Pastinaca sativa 
EE. Fruit obovoid; 12 to 14 mm. in length, 7 to 8 mm. in width; oil-tubes 
extending one-half the length of the mericarp and appearing as irregular 
red streaks on the surface. 
2. Heracleum lanatum 
DD. Fruit oblong to ellipsoid, 4 to 8 mm. in length, 2 to 4 mm. in width; dorsal 
and intermediate ribs prominent. 
E. Fruit oblong, emarginate at base, 8 mm. in length, 4 mm. in width; dorsal 
and intermediate ribs appearing close together; fruit light colored 
throughout. 
F. Fruit glabrous; oil-tubes contiguous. 
3. Angelica atropurpurea 
FF. Fruit pubescent; oil-tubes distinct. 
4. Angelica venenosa 
EE. Fruit ellipsoid, not emarginate at base, ribs appearing uniformly spaced; 
intervals dark-colored; stylopodium thick, conic, wavy-margined at base. 
F. Fruit 6 mm. in length, 3 mm. in width; dorsal and intermediate ribs 
slightly raised; intervals not reaching to the stylopodium; mericarps 
frequently not separating. 
5. Oxypolis rigidior 
354 
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FF. Fruit 4 mm. in length, 2 mm. in width; dorsal and intermediate ribs 
prominent; intervals extending to the stylopodium, wings thin, light 
colored; styles absent at maturity. 
*6. Anethum graveolens 
CC. Lateral or all of the ribs winged; stylopodium absent. 
D. Lateral ribs winged, more or less prominent, dorsal ribs obscure or obsolete. 
E. Fruit 8 mm. in length; lateral ribs with broad thick corky wings; oil-tubes 
numerous, often contiguous, also scattered in the wings; styles fragile 
and lost at maturity. 
7. Polytaenia nuttallii 
EE. Fruit 4 mm. in length, shiny; lateral ribs with wings not corky, ribs fili-
form, ribs and intervals the same color; oil-tubes solitary in the inter-
vals, 4 on the commissural side. 
8. Lomatium orientale 
DD. Dorsal, lateral, and intermediate ribs broadly winged; fruit 5.5 mm. in 
length. 
9. Thaspium barbinode 
BB. Fruit terete or flattened laterally; ribs never winged. (In No. 13 ribs are 
conspicuous and corky.) 
C. Fruit orbicular to sub-orbicular 
D. Fruit 2.5 to 4.5 mm. in length. 
E. Mericarps not separating at maturity. 
F. Fruit 4 to 4.5 mm. in length; ribs filiform; oil-tubes absent; stylopodium 
conic; a hard pericarp. 
*10. Coriandrum sativum 
FF. Fruit 2.5 mm. in length; lateral ribs wider than the dorsal, the lateral 
ribs of the two carpels joining each other and appearing as a broad 
band; oil-tubes solitary in the dark brown intervals, 2 on the com-
missural side; stylopodium depressed. 
11. Cicuta maculata 
EE. Mericarps separating at maturity; other characters as listed above. 
11. Cicuta maculata 
DD. Fruit 2 mm. or less in length. 
E. Ribs ridge-like, prominent. 
F. Fruit 1.5 mm. in length, grey, surface granular; dorsal and intermediate 
ribs higher than the lateral ribs; oil-tubes solitary in the intervals, 2 
on the commissural side; stylopodium conic to depressed; mericarp 
pentagonal in cross-section. 
*12. Apium graveolens 
FF. Fruit 2 mm. in length, 1Jellow, surface smooth; oil-tubes 1 to 3 in the 
. intervals, 2 to 6 on the commissural side; stylopodium depressed; fruit 
slightly flattened laterally, ribs appearing almost winged. · 
13. Sium suave• 
EE. Ribs not ridge-like, less prominent. 
F. Ribs inconspicuous in the corky pericarp; oil-tubes numerous, almost 
contiguous; stylopodium conic. 
14. Berula erecta 
FF. Ribs low, reddish, rugose, all broader than the intervals; oil-tubes 
solitary in the intervals, 2 on the commissural side. 
15. Cicuta bulbifera 
CC. Fruit not orbicular. 
D. Mericarp linear to narrowly oblong in outline. 
E. Mericarp tapered to beaked at the apex; stylopodium slender, conic. 
• 
F. Beak differentiated from the body; oil-tubes present; ribs low. 
G. Fruit 5 mm. in length, often curved, abruptly tapered at each end 
especially the base; ribs as wide or wider than the intervals, usually 
light colored in striking contrast to the dark intervals; oil-tubes 1 to 
2 in the intervals, 2 on the commissural side. 
16. Cryptotaenia canadensis 
GG. Fruit 6 mm. in length, more slender; ribs narrower than the inter-
vals; oil-tubes small, solitary in the intervals, 2 on the commissural 
side. 
17. Chaerophyllum procumbens 
• Sium cicutaefolium Schrank of recent manuals. 
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FF. Beak not differentiated from the body; oil-tubes absent; ribs absen:t; 
fruit 7 to 8 mm. in length; seed-face deeply sulcate. 
*18. Anthriscus cerefolium 
EE. Mericarp not tapered at the apex; stylopodium low, with jagged margins, 
a persistent calyx; ribs much broader than the intervals; fruit 3 to 4 mm. 
· in length, light tan. 
19. Falcaria sioides 
DD. Mericarp ellipsoid to oblong to ovoid in outline; fruit flattened laterally 
(sometimes only slightly so). 
E. Stylopodium lacking or low and obscure. 
F. Ribs filiform to narrowly filiform. 
G. Light-colored ribs and dark brown intervals in striking contrast; 
fruit 4 to 5 mm. in length, glabrous; mericarp S<?mewhat 5-angled; 
stylopodium often obscure. 
*20. Carum carvi 
GG. Ribs narrowly filiform, veins in the reddish-brown intervals; oil-
tubes 3 in the intervals, 4 on the commissural side; fruit 4 mm. in 
length. 
21. Taenidia integerrima 
FF. Ribs and intervals about equal width, ribs ridge-like. 
G. Fruit 4 mm. in length; mericarps separating readily, ellipsoid to 
banana-shaped; reddish-brown, glabrous often appearing varnished. 
22. Zizia aurea 
GG. Fruit 3 mm. in length; mericarp not separating readily, oval, lighter 
in color; calyx persistent and conspicuous. 
23. Zizia aptera' 
EE. Stylopodium present and evident. 
F. Mericarp ovoid, slightly roughed to granular. 
G. Fruit 2.5 mm. in length; ribs ridge-like, wavy-margined; oil-tubes 
absent or obscure; seed-face deeply sulcate. 
24. Conium maculatum 
GG. Fruit 3.5 mm. in length, often curved toward the apex; ribs filiform; 
oil-tubes solitary in the intervals, 2 on the commissural side; seed-face 
plane. 
*25. Petroselinum hortense 
FF. Mericarp oblong to linear-oblong, glabrous. 
G. Fruit oblong, slightly flattened laterally, 5 to 6 mm. in length, woody 
in texture; ribs prominent, acute; oil-tubes solitary in the intervals, 
2 on the commissural side; stylopodium stout, conic. 
*26. Foeniculum vulgare 
GG. Fruit linear-oblong, 5 mm. in length; ribs filiform, obtu'lle, light-
colored. ribs and dark intervals in striking contrast; oil-tubes usually 
2 in the intervals, 2 on the commissural side; stylopodium slender, 
conic. 
16. Cryptotaenia canadensis 
AA. Fruit with scales, tubercles, bristles, pubescence, bristly hairs or spines . 
.B. Fruit ribless, or ribs and intervals obscured; stylopodium lacking. 
C. Fruit oblong; covered with scales or tubercles. 
D. Fruit covered with scales, laterally flattened, 5.5 mm. in length including 
scales. 
27. Eryngium yuccifolium 
DD. Fruit covered with tubercles. 
E. Fruit 3.5 mm. in length; tubercles elongated, glistening, bearing tiny knobs. 
28. Torilis japonicus 
EE. Fruit 1.5 mm. in length; tubercles short, simple. 
29. Spermolepis inermis 
CC. Fruit globose to sub-globose, covered with hooked bristles. • 
D. Styles longer than the bristles; bristles longer toward the apex of the fruit. 
E. Fruit 6 to 7 mm. in length, including the bristles, stalkless; bristles bulbous 
at base, stout; oil-tubes large, solitary in the intervals, 2 on the com-
missural side. 
30. Sanicula marilandica 
' Zizia cordata (Walt) DC. of recent manuals. 
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EE. Fruit 3 to 4 mm. in length, stalked; bristles enlarged at the base, weak, 
small, not as abundant; oil-tubes medium-sized. 
31. Sanicula gregaria 
DD. Styles shorter than bristles (or in No. 30 appearing so because of break-
age); bristles may or may not be uniform in length. 
E. Fruit stalk.less, 6 to 7 mm. in length; bri,stles bulbous at base; sepals 
prominent, persisting and appearing as beaks on the mature fruit. 
F. Bristles longer towards the apex of the fruit; styles broken off; other 
characters as listed in No. 30 above. 
30. Sanicula marilandica 
FF. Bristles uniform length throughout; styles not broken off, very shcrt; 
oil-tubes smaller, except for the lateral ones on the commissural side 
which are sometimes present and are larger; seed-face scar large. 
32. Sanicula trifoliata 
EE. Fruit stalked, 2 to 5 mm. in length; bristles dilated at base, the same 
length throughout; sepals less conspicuous, shorter than the bristles; 
oil-tubes large. 
33. Sanicula canadensis 
BB. Fruit with ribs; stylopodium present. 
C. Fruit pubescent, 3 to 4 mm. in length, narrowed toward the apex; ribs about 
equal; oil-tubes 4 to 8 in the intervals, 2 to 4 on the commissural side; seed-
face concave. · 
*34. Pimpinella anisum 
CC. Fruit not pubescent. 
D. Fruit linear-oblong, pentagonal in cross-section; all of the ribs bristly hispid; 
oil-tubes obscure or wanting. 
E. Fruit 10 mm. in length; tail less than one-half the length of the fruit; 
style slender, 2 mm. in length; seed-face deeply and broadly sulcate. 




EE. Fruit 13 mm. in length; tail one-half or more the length of the fruit; 
style broadened at base, 1 mm. in length; seed-face less deeply sulcate. 
36. Osmorhiza claytoni 
DD. Fruit oblong to ovoid; primary ribs bristly, secondary ribs winged with 
prickles; oil-tubes solitary under the secondary ribs, 2 on the commissural 
side. 
E. Fruit 3.5 to 4 mm. in length; spines and prickles removed in processing. 
*37. Daucus carota 
var. sativa 
EE. Fruit 2.5 to 3 mm. in length; usually some of the spines and prickles re-
maining. 
38. Daucus carota 
The writer wishes to thank Dr. R. H. Porter for advice and criticism. 
She wishes also to express her appreciation to Dr. G. J. Goodman for 
helpful suggestions and for testing the key. 
• No distinguishing characters could be found to differentiate the variety from the 
species. 
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Explanation of figures 
Drawings by George Morris 
A. Shape of fruit: a. ovate, b . obovate, c. orbicular, d . elliptic, e. oval, f. oblong, 
g. linear. 
B. Longitudinal view; a. style, b. stylopodium, c. persistent calyx, d. dorsal rib, e. in-
tervals, f. intermediate rib, g. lateral rib, h. commissure. 
C. Mericarps separating: a. mericarp, b. carpophore. 
D. Cross-section view: a. oil-tube, b. commissure, c. seed-face. 
FIG. 
1. Pastinaca sativa L. 
Dorsal and cross section views of mericarp. 
2. Heracleum lanatum Michx. 
Dorsal and cross section views of mericarp. 
3. Angelica atropurpurea L. 
Dorsal and cross section views of mericarp. 
4. Angelica venenosa (Greenw.) Fern. 
Dorsal and cross section views of mericarp. 
5. Oxypolis rigidior (L.) Raf. 
Dorsal and cross section views of mericarp. 
6. Anethum graveolens L. 
Dorsal and cross section views of mericarp. 
7. Polytaenia nuttallii -DC. 
Dorsal and cross section views of mericarp. 
8. Lomatium orientale C & R. 
Dorsal and cross section views of mericarp. 
9. Thaspium barbinode (Michx.) Nutt. 
Dorsal and cross section views of mericarp. 
10. Coriandrum sativum L. 
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FIG. 
11. Cicuta 'maculata L. 
Lateral view of fruit; cross-section of mericarp. 
12. Apium graveolens L. 
Lateral view of fruit; cross-section of mericarp. 
13. Sium suave Walt. 
Lateral view of fruit; cross-section of mericarp. 
14. Berula erecta (Huds.) Coville. 
Lateral view of fruit; cross-section of mericarp. 
15. Cicuta bulbifera L. 
Lateral view of fruit; cross-section of mericarp. 
16. Cryptotaenia canadensis (L.) DC. 
Lateral vie"'(' of fruit, mericarps separating; cross-section of mericarp. 
17. Chaewphyllum procumbens (L.) Crantz 
Lateral view of fruit, mericarps separating; cross-section of mericarp. 
18. Anthriscus cerefolium (L.) Hoffm. 
Lateral view of fruit; cross-section of mericarp; commissural view of 
mericarp. 
19. Falcaria sioides (Wibel) Asch. 
Lateral view of fruit; cross-section of mericarp. 
20. Carum carvi L. 
Commissural view of mericarp; cross-section of mericarp. 
21. Taenidia integerrima (L.) Drude 
Lateral view of fruit; cross-section of mericarp. 
22. Zizia aurea (L.) Koch 
Lateral view of fruit, mericarps separating; cross-section of mericarp. 
23. Zizia aptera (A. Gray) Fern. 
Lateral view of fruit; immature fruit showing styles, stylop6dium absent; 
cross-section of mericarp. 
24. Conium maculatum L. 
Lateral view of fruit, mericarps separating; cross-section of mericarp. 
25. Petroselinum hortense Hoffm. 
Lateral view of fruit; cross-section of mericarp. 
26. Foeniculum vulgare Mill. 
Dorsal view of mericarp; cross-section of mericarp. 
11 
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FIG. 
27. Eryngium yuccifolium Michx. 
Dorsal view of fruit; cross-section of mericarp; commissural view of 
mericarp. 
28. Torilis japonicus (Houtt.) DC. 
Lateral view of fruit; cross-section of mericarp. 
29. Spermolepis inermis (Nutt.) Math. & Const. 
Lateral view of fruit; cross-section of mericarp. 
30. Sanicula marilandica L. 
Lateral view of fruit; cross-section of mericarp; commissural view of 
mericarp. 
31. Sanicula gregaria Bickn. 
Cross-section of mericarp; lateral view of fruit. 
32. Sanicula trifoliata Bickn. 
Cross-section of mericarp; commissural view of mericarp. 
33. Sanicula canadensis L. 
Lateral view of fruit; cross-section of mericarp; commissural view of 
mericarp. 
34. Pimpinella anisum L. 
Cross-section of mericarp; lateral view of fruit. 
35. Osmorhiza longistylis (Torr.) DC. or Osmorhiza longistylis var. villica11,lis Fern. 
Cross-section of mericarp; lateral view of fruit, mericarps separating. 
36. Osmorhiza claytoni (Michx.) Clarke 
Lateral view of fruit; cross-section of mericarp. 
37. Daucus carota L . var. sativa DC. 
Dorsal view of mericarp; cross-section of mericarp. 
38. Daucus carota L. 
Dorsal view of mericarp; cross-section of mericarp; commissural view of 
mericarp. 
•' 
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STRUCTURE, PROPERTIES, AND PREPARATION OF CERTAIN 
BAST FIBERS1 
HARRIETTE BRITA HANSON° 
From the Department of Textiles and Clothing, Iowa State College, Ames, Iowa 
Received January 10, 1946 
The bast fibers of plants are among the important natural resources 
of this country. Flax and hemp are the only important fiber plants of 
the northern states. However, many common weeds of the Middle West 
have strong fibers. The possibility of using some of these species has led 
to the present sYrvey of the structure, properties, and preparation of cer-
tain bast fibers. 
Bast fibers occur in the bark of the stems of herbaceous plants and 
trees. Individual sclerenchymatous fiber cells may occur encased in 
parenchyma, but more commonly the fiber cells are in groups or cell 
aggregates of variable size and shape. The bast fibers of some plants are 
regarded as being pericyclic, whereas in flax (5) they are components 
of the phloem. There is lack of agreement concerning the derivation of 
bast fibers; therefore, their origin and development deserves further 
study in the more important or potentially important plants. 
The following seven species were selected, either on the basis of pos-
sible commercial uiltization, or for the purposes of comparison: Apocynum 
cannabinum L., Indian hemp or dogbane; Cannabis sativa L., marihuana 
hemp; Asclepias syriaca L., the common milkweed; Asclepias sullivantii 
Engelm., smooth-leaf milkweed; Asclepias verticellata L., a whorled milk-
weed; Gonolobus laevis Michx., climbing milkweed; Polygonum scandens 
L., climbing false buckwheat, and Linum usitatissimum L., flax. Sylwester 
and Porter (14) listed four of these species as noxious weeds in Iowa. 
Botanical descriptions of these plants may be obtained from Gray (8), 
Hy lander (12), and Britton and Brown (2). 
In keeping with industrial practice, the term fiber will be used to 
designate macroscopic strands, or cell aggregates that are extracted from 
the plant. The term cell or fiber cell will be used to refer to the indi-
vidual sclerenchymatous cells. 
'This paper is a portion of a thesis submitted in partial fulfillment of the require-
ments for the Master of Science degree (9). This work was carried out under the 
cooperation of the Department of Textiles and Clothing and the Department of 
Botany. 
2 The author wishes to express appreciation to Dr. Julia Southard Lee and Dr. 
John E. Sass for their criticism and guidance, and to Dr. Walter E. Loomis for much of 
the material used and for suggestions on retting. 
[365] 
366 HARRIETTE BRITA HANSON 
MATERIALS AND PROCEDURE 
Histological Methods. Fresh green stems of each species were col-
lected in the vicinity of Ames, Iowa. A representative stem of each species 
was cut to give 8 to 11 pieces. The pieces of erect-stemmed plants were 
placed with the basal end down in containers. The climbing stems were 
cut and the upper ends of the pieces were tied separately in consecutive 
order, and the basal ends were left free for cutting free-hand sections. 
The material was killed and stored in alcohol-acetic acid-formalin (13). 
The stems were removed from the preservative as needed, cross-
sections from the desired region were cut free-hand with a razor blade, 
and mounted in a dilute solution of methylene blue. The phloroglucin test 
was used to identify lignified cells. A characteristic section from the 
mature portion near the base of the plant was chosen for drawings. 
The diameters of fiber cells and cell aggregates were measured with 
an eye-piece micrometer. The number of cells was counted in each meas-
ured aggregate. Representative cells were drawn to scale' on graph paper. 
Wedge-shaped sectors of the stem of each plant were diagrammed to 
scale, showing the relative amount of pith, xylem, and bark. Detailed 
drawings of cell aggregates in a portion of the bark were made for each 
species to show the characteristic location, size, and shape of fiber cells 
and cell aggregates. 
RETTING PROCESSES 
Mechanical Extraction. The fiber in some mature green plants was 
easily pulled f!ee from the bark by hand. The strands thus removed 
were weighed and called crude fiber. This material was extracted in a 
Soxhlet for 6 hours with 95 per cent alcohol, then for 6 hours with diethyl 
ether and dried, weighed, and called purified fiber (17). 
Weathering in the Stem. Stems were exposed in erect position out-
doors for 6 weeks or more, until the fiber was easily removed by hand. 
The crude fiber was weighed, and extracted as described above and the 
purified fiber was weighed. 
Ammonium Oxalate Retting Combined With Mechanical Removal. 
Ammonium oxalate was used to dissolve pectin (7, 10). The bark was 
peeled from green stems and soaked in 5 per cent ammonium oxalate 
solution for 1 hour beginning at about 55° C., then cooled to room tem-
perature. The bark wa~ kept in cold water until each piece was laid on 
a flat surface and scraped with a spatula to remove the fiber. The fiber 
was soaked in 95 per cent alcohol for about 5 minutes, until most of the 
chlorophyll was removed. The strands were allowed to dry at room tem-
perature and the crude fiber and purified fiber determined. 
Water Retting in the Bark. The peeled bark was immersed in tap 
water and allowed to stand for 3 days before the water was changed. 
Thereafter the water was changed daily, for 4 to 7 days, until the encasing 
material was softened. The fiber was extracted ·and assayed as above. 
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CHEMICAL, MICROCHEMICAL, AND MICROMETRIC METHODS 
One portion of putjfied fiber from each species was treated 1 hour at 
100° C. in a 0.5 per cent solution of mild soap. Similar samples were 
treated for 1 hour at 100° C. in a 0.5 per cent solution of a commercial 
preparation of sodium lauryl sulfonate. Samples of discolored fiber of dog-
bane and Asclepias sullivantii were soaked in a 0.5 solution of a com-
mercial preparation of sodium hypochlorite, or in an approximately 1.0 
per cent solution of sodium hydroxide at varying temperatures and 
lengths of time. 
• The presence of lignin in isolated purified fiber was ascertained by 
the phloroglucin test (13), and pectic substances were identified by the 
use of ruthenium red (11) . 
EXAMINATION OF ISOLATED CELLS 
Dimensions were measured in the longitudinal view of 10 cells chosen 
at random from the isolated strands of each species. A characteristic 
tapering end of a cell of each species was drawn to the same scale as the 
drawings of cross-sections of cells. 
The moisture test (11) consists of holding the moistened fiber with 
the end toward the observer and noting the direction of the twist. 
Percentages of crude fiber and purified fiber obtained from stems and 
bark were calculated. -
The following formula was used for calculating the percentage of the 
cell wall in each cell measured in the cross-section: 
(LD X LD') 
1 - X 100 = per cent cell wall 
(CD X CD') 
LD, Lumen diameter, major axis 
LD', Lumen diameter, minor axis 
CD, Cell diameter, major axis 
CD', Cell diameter, minor axis 
OBSERVATIONS AND RESULTS 
In this paper each species will be described individually. The findings 
will be summarized and compared in the discussion 
Apocynum cannabinum 
The fiber cells of A. cannabinum occur in groups which are variable 
in size and shape (Table 8; Fig. 1). Oc~asional single cells occur scattered 
between the aggregates. The middle lamella or intercellular material 
occupies considerable space. This fact is not favorable to an ideal textile 
fiber inasmuch as the intercellular material is more reactive chemically 
than is the cellulose of the cell walls. Cell sections vary from circular to 
elliptical. The small diameters of many cells in a given section represent 
sections through the tapering ends of cells, and the wide range of diameters 
indicates extensive overlapping of ends, rather than stratification of cells. 
The longitudinal views of cells show many transverse markings very 
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Figs. 1, 2. Key to illustration: a. Bark of stem; b. Fiber cell aggregates; c. Xylem, woody cylinder of stem; 
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The fiber is securely imbedded in the bark. It was not possible to 
isolate the fiber from the green stems by mechanical means alone. The 
brown fiber of standing stems, weathered over winter, was easily re-
moved by mechanical means. 
In stalks taken in the early bud and blossom stage, ammonium oxalate 
quickly loosened the epidermis from the bark. If the epidermis is re-
Method 
TABLE 1 










Crude Fiber Purified Fiber 
Pct. Pct. Pct. Pct. 
Wt. of of Wt. of of 
Gms. Stem Bark Gms. Stem Bark 
- - -------------------------
2 stalks 
Am. ox . ........ 1 hr. 115.4 ...... 
Branches, 
Am. ox . ........ 1 hr. 5.3 ... . . . 
29 stalks 
Am. ox ........ . 1 hr. 1,320.3 ..... . 39.0 
5 .0 
3 .0 
5.0 4 . 3 
0.8 15.0 
... ! .. 
3 . 3 2 .0 ...... 
moved the fiber is not discolored. The fiber is difficult to free from the 
encasing material. It remains stiff until the middle lamella is entfrely 
removed. By the time the stiffness' is entirely removed, the strands are 
broken down to individual cells, The longer the epidermis is left in a 
solution with the fiber, the darker the red brown discoloration of the 
fiber becomes. The reagents used to remove color also removed stiffness 
and released single .cells (Table 2). Stiffness in fibers is .frequently not 
an objectionable property. In the crude state the fiber strands are very 
strong. 
Water retting in the stem or bark leaves a black cortex and white 
individual fiber cells. Samples of the crude fiber were soaked in a mix-
ture of water and oil (4), and twisted into cord which held its twist when 
dried. Smoothness and strength were added by the use of a sizing material. 
Cannabis sativa 
The fiber cells of C. sativa are grouped in comparatively small irregu-
lar aggregates which form a network throughout the bark (Table 8; Figs. 
2 and 10). The inner two rows of aggregates are of secondary origin, 
produced by the cambium during the growing season (Figs. 9 and 10). 
The cross-sectional shape of cells varies from circular to ellipsoid, with an 
occasional triangular cell. The longitudinal views showed bulges in 6 
cells out of 10 (Fig. 2). 
Dew retting combined with mechanical breakers is used successfully 
in present practices in cordage production (15) . Ammonium oxalate 
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retting combined with scraping was found to be quite wasteful of fiber. 
The very white fiber produced by retting in running water suggests 
further study of this retting procedure. Small pieces of epidermis adhere 
TABLE 2 
REACTIONS OF Apocynum cannabinum FIBER TO REAGENTS 
Sample 
No. Solution 
1 . . . . . . 2 per cent soap 
2. . . . . . . 5 per cent soap 
. 5 per cent soap 
. 5 per cent soap 
. 5 per cent NaOC1 
3. . . . . . 5 per cent (COONH,)i 
1 per cent NaOH 
1 per cent NaOH 
(changed hourly) 
4 ... ... . 5 per cent C12H21>0S3Na 
(changed hourly) 
5 . . ..... 5 percept soap 
. 5 per cent NaOCl 
. 5 per cent soap 
. 5 per cent NaOCl 
6. . . . . . . 5 per cent soap 
. 5 per cent NaOCl 
Time 
30° c. 100° c. 
1 hr. 
1 hr. 
1 hr . 







1 hr . 
1 hr . 
15 hrs. 
1 hr . 
12 hrs. 
Appearance of Fiber 
Some stiffness and color Jost. 
Most of encasing material 
and bark remained. 
Red brown discoloration 
greater than No. 1. Most 
of stiffness remained. 
Much of color and stiffness 
washed out. 
A small amount of stiffness 
and color remained . 
Soft, white fiber. Tan bark 
remained. 
Stiffness removed. Small 
amount of bark remained. 
Fiber tinted red brown. 
White fiber. Small amount 
of tan bark. 
White, silky fiber. Tiny par-
ticles of bark remained tan 
color. 
Stiff and red brown color at 
end of first hour. No 
change thereafter. 
Increasingly whiter and softer 
with each treatment . 
Soft, white fiber. Particles of 
bark remain tan. 
Changed brown to tan. 
Creamy white. 
to the fiber after the Soxhlet treatments. These pieces were easily re-
moved by mechanical means. 
Asclepias syriaca 
The fiber cells of A. syriaca occur in distinct aggregates of variable 
size and shape (Table 8; Fig. 3). The largest cells are consistently located 
near the cambium and are increasingly smaller toward the outside of the 
bark. The cells are circular to elliptical in cross-sectional shape. A few 
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triangular cells were noted. The longitudinal views showed two large 
bulges on 1 of the 10 cells measured. 
The fiber of A. syriaca is imbedded in the center of the thick bark. 
In the fresh state it was not possible to remove fibers from the bark by 
_.,.,-~IL..,,_ ..,, ___ bark 
:s.i~,,__ __ wood 
fiber 
Fie. 10. Stem section of Cannabis 
sativa. 
mechanical means alone. The bark of this species was retted successfully 
with ammonium oxalate solution. The epidermis slipped off and the en-
casing material was easily scraped from the distinct strands. After the 
M ethod T ime 
Water (stem) .. . 10 days 
W a ter (bark) . . . 10 days 
Am. ox. (bark) . . 1 hr . 
T ABLE 3 




Stem Bark Pct . Pct . Pct. 
W t. Wt. of W t. of of 
Gms. Gms. Stem Gms. Stem Bark 
--------- - - -
205 .0 . . . . . . . . . . '. 22.3 10 .8 . . . . . . 
9 . 5 . . . . . . ...... 
203 .0 21. 0 10 .0 5 . 2 2. 6 24 .7 




Wt. of of 
Gms. Stem Bark 
------
. ..... . . . . . . ...... 
9 .5 10 .8 ...... 
4 .7 2 . 3 22 .0 
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Figs. 3, 4. Key to illustration: a. Bark of stem; b. Fiber cell aggregates; c. Xylem, woody cylinder of stem; 
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Soxhlet treatment, the fiber still remained stiff. Water retting neither in 
the stem nor in the bark gave successful extraction. The fiber was 
greatly weakened before the encasing material was destroyed. In the late 
blossom stage the encasing material became woody and could not be 
removed from the strands. 
M ethod Time 
TABLE 4 









Crude Fiber Purified Fiber 
Pct. Pct. Pct. Pct. 
Wt. of of Wt. of of 
Gms. Stem Bark Gms. Stem Bark 
------!------------------------
2 stalks 
Am. ox ..... ..... 1 hr. 183.4 .... ... ... ... ................ . 4 . 3 
2 .0 
2 . 2 
2 . 3 
2 stalks 
Am. ox ..... . . .. 1 hr. 82.5 ..... . 
Bark 
Am. ox.. .. . . . . . 1 hr. 1,284.4 429. 7 3. 5 
200.0 10 . 5 5 .0 10 .0 5 .0 
229 .7 6.0 2 . 6 6 .0 2 . 6 
Asclepias sullivanti 
The fiber of A. sullivantii occurs in oval aggregates of variable size 
and shape, with an occasional single cell between the aggregates (Table 
8; Figs. 4 and 9). Considerable overlapping of cells occurs throughout 
the stem. The fiber cells are circular to ~lliptical in cross section, with a 
few triangular, square, and crescent-shaped cells. The longitudinal views 
showed transverse markings. Large bulges were present on 3 of the 10 
cells measured. The largest cells in cross-section were probably cut 
through the bulges. 
The fiber of A. sullivantii was easily removed from mature green 
stems with the fingers. The bark from immature second growth of slightly 
fermented stalks was retted with ammonium oxalate and with water. 
The ammonium oxalate method was the more desirable of the two 
methods. In water retting there was a tendency for the fiber to become 
weak before the encasing material was entirely destroyed. The fermented 
stalks produced a yellow-green color in the fiber. This color was not 
present on the fiber from unfermented stems (Table 6; samples 1-4) . 
Yellow-green samples 1-4 (Table 6) of A. sullivanti fiber, which had 
been isolated from the stems of fermented stalks, were bleached success-
fully with a commercial preparation of sodium hypochlorite. However, 
bleaching tended to break down the fiber to small components. Sodium 
hydroxide had somewhat the same effect on color and texture as did 
sodium hypochlorite and ammonium oxalate. 
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TABLE 5 
Asclepias sullivantii, SMOOTH LEAFED MILKWEED 
Retting 
Crude Fiber Purified Fiber 
Bark ------------ - - - --
Stem Bark Pct. Pct. Pct. Pct. Pct. 
Wt. Wt. of Wt. of of Wt. of of 
Method Time Gms. Gros. Stem Gms. Stem Bark Gms. Stem Bark 
----------------- --------
4 stems 
Mech . ........ . ...... 121 . 5 58 .4 47 .. 0 3 . 3 2 .7 ~ 5 .7 3 .2 2 .6 5 . 6 
11 stems 
Am. ox .... . .... 1 hr. 205 .0 66 .0 32 .0 3 .7 1. 8 5 .6 3 .0 1. 5 4.5 
54 stems ....... . . . . . . 482 .0 131 . 5 27 .0 . . . . . . . . . . . . . ' .... . . . . . . . ... .. ...... 
Water ......... 10 days (115.4) 31. 5 27. 0 2 .0 1 . 7 6 . 3 1 . 2 1 . 0 3 .8 
Am. ox ... . .... . .. . ... (183.2) 50 .0 27. 0 3 . 1 1.6 6 . 2 2 .9 . . . ... 5.8 
Asclepias verticillata 
The fiber cells of A. verticillata occur in narrow aggregates (Table 8; 
Fig. 5). Cross-sections of the cells range from circular to elliptical, with 
a few irregular shapes. Among the 10 longitudinal views of cells studied, . 
two cells possessed bulges. 
The fibers of the green stem of A. verticillata were removed me:::hani-
cally with the aid of ammonium oxalate solution. The fiber strands ranged 
in length from 2 to 45 centimet~rs. The bark was very difficult to peel from 
the stem. The fiber retained much of the encasing material, and the fiber 
was very weak. A. verticillata was considered of no value as a source of 
fiber. 
TABLE 6 
REACTIONS OF Asclepias sullivantii FIBER TO REAGENTS 
Time 
Sample 
No. Solution 30° c. 100° c. Appearance of Fiber 
1 . ..... 1 per cent NaOH 15 hrs. 1 hr. Greenish-yellow. 
2 ...... 5 per cent NaOH . ......... 1 hr. Greenish-yellow but slightly 
lighter than No. 1. 
3 ...... 5 per cent (COONH,)2 . ....... .. . 10 min. Creamy-white. 
4 ... . .. 5 per cent NaOH . ......... 1 hr. Yellow. 
. 5 per cent NaOCl 1 hr. . ......... Pure white. Small bits of 
bark epidermis remain ye!-
low. 
5 . .... ·1· 5 per cent soap . . . . . . . . . . 1 hr . Creamy changed to white. 
Method Time 
20 stems 
Water ..... . ... 8 days 
14 stems 
Am. ox .....• . . . 7 days 
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TABLE 7 




Stem Bark Pct. Pct. Pct. 
Wt. Wt. of Wt. of of 
Gms. Gms. Stem Gms. Stem Bark 
------------
27. 5 . . . . . . . . . . . . 1.0 3 . 6 .. . ... 






Wt. of of 
Gms. Stem Bark 
------
1.0 3 .6 . ..... 
2 .5 10 .0 32 .0 
The fiber cells of G. laevis occur in narrow aggregates of variable 
length (Table 8; Figs. 6 and 9). The cells vary in shape from circular to 
elliptical. The small diameters are well destributed throughout all the 
aggregates, which indicates considerable overlapping of cells. The middle 
lamella is very thin and strong in this species. The isolated cells r.esemble 
twisted ribbons under the microscope and were very difficult to straighten 
out. 
The. fiber of the green stem of Gonolobus was not extractable by me-
chamcal means or by water retting. The weathered stems yield a large 
quantity of long fiber. Insufficient quantity of whole unbroken stems was 
available to collect data on percentage of fiber in the stems and bark. An 
erect plant is much more desirable than a climbing plant for commercial 
production. Although Gonolobus is a climbing vine, the quality and 
quantity of readily obtainable fiber from weathered stems merit further 
investigations as to spinning value, possibly for specialized uses. 
Polygonum scandens 
The fiber cells of P . scandens occur in the center of the bark area 
(Table 8; Fig. 7) . The cell aggregates are parallel to the confines of the 
bark, and are narrow groups of variable length. The width seldom exceeds 
two rows of cells. The shape of the cross-sections of cells varies from 
a circle to an ellipse. The lamella is wide in this species. It should be 
noted that P. scandens is the only species of those studied in which the 
cambium layer is irregular (Fig. 7) . The wedge-shaped sector diagram 
does not show this irregular line, because it is drawn entirely diagram-
matically. Water or ammonium oxalate solution produced no retting of 
the green stems. No weathered stems were available; therefore, no fiber 
was isolated from this species. By the retting processes used it was not 
possible to secure sufficient whole fiber cells to obtain the range of length 
of these cells. 
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Frc. 9. Photomicrographs of transverse sections of stems: A. Apocynum cannabi-
num, 120 X; B. Cannabis sativa, 96X; C. Asclepias sullivantii, 96X ; D. Gonolobus 
laevis, 120X. 
Linum usitatissimum 
The fiber cells of L. usitatissimum or commercial flax occur in aggre-
gates of variable size and shape (Fig. 8) . The cross-sedional shapes of 
cells are circular to elliptical. A few collapsed elliptical cells and triangu-
lar cells occur. Transverse markings are present on the longitudinal views 
of cells. 
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DISCUSSION 
Compact cell aggregates usually indicate ong, unbranched fiber 
strands, whereas loosely organized, scattered aggregates commonly indi-
cate radial and tangential anastomosing throughout the bark. Either type 
may be associated with desirable bast fiber. 
STRUCTURAL COMPARISONS 
In all seven species studied, a wide range of diameters of fiber cells 
was found in the cross-sections at any level. This indicates considerable 
overlapping of the long tapered ends. This overlapping, and the presence 
of the bulges, give cross-sectional measurements which are not a true 
index to the diameter of the main portions of the cells. Therefore, meas-
urements from longitudinal view of isolated cells are necessary to obtain 
adequate data on cell diameter. The development of the bulges and their 
possible effect on the durability and texture of cloth needs further study. 
Apocynum canabinum, Asclepias syriaca, and A . sullivantii show 
transverse markings on the cells very much like those of flax. If any of 
these species attain commercial importance, reliable means of identifying 
their respective fibers must be developed. 
All of the species except Asclepias verticillata twist when subjected 
to the moisture test. Apocynum cannabinum, Asclepias syriaca, and hemp 
twist toward the left, whereas A. sullivantii, Gonolobus laevis and flax 
twist toward the right. Contrary to the findings of Hock (11), the samples 
of flax fiber used in this study twisted clockwise, or toward the right, 
when subjected to the moisture test. Hock believes that the, direction 
of twist is determined by the direction of the twist of the larger or 
stronger layer of fibrils in the cellulose walls. No quantitative tests were 
made to determine the rate or amount of twist in different species. How-
ever, it was observed that Gonolobus twisted most rapidly and Asclepias 
syriaca twisted most slowly. Apocynum cannabinum, Asclepias sulli-
vantii, and hemp twisted fully as fast or faster than flax. Twist in a textile 
fiber increases its cohesive quality in spinning. A crimp often is added to 
extruded filaments such as rayon to increase the spinning qualities. 
The fiber cells of six of the species studied met the American Society 
for Testing Materials measurement specifications for spinnable fiber (1). 
Breaking strength, actual spinning trials, and serviceability tests would 
be necessary to determine the remaining qualifications of these fiber cells 
and strands for textile uses. Further study is necessary to determine the 
effects of seasonal and environmental factors on the properties of bast 
fibers. 
The wide variation in length of fiber of Asclepias syriaca and A. sulli-
vantii is associated with the opposite and four-ranked arrangement of the 
leaves. In the four zones ~etween the vertical rows of leaves, the fiber 
strands extend the entire length of the stem and comprise about one-half 
of the total yield of fiber. The remaining strands were the length of two 
internodes. Similar conditions were found in Gonolobus. 
TABLE 8 
PHYSICAL CHARACTERISTICS OF BAST FIBER CELLS OF CERTAIN SPECIES 
Cell Aggregates Cells 
Ratio Length Bulge 
., . 
No. Diameter Diameter Lumen Length Length/ Cell Wall Taper Width Cross 
Species Cells µ. µ. µ. cm. Diameter Pct. mm. µ. Marks Twist 
Apocynum cannabinum . ... 1-78 23 .7- 395 .0 7 .9-71.1 7 ,9- 63 .2 1 .8-3 .0 570- 970 52 .8- 92 .1 1.2 none yes left 
Cannabis saliva ..... . ... 1-68 15 .8-434 .5 7.9-27 .7 7.9-23.7 0 .8- 3 .1 475-1266 82 .4-95 .9 0 .9 23 .7 none left 
Asclep ias syriaca . ... .. ... 1- 230 23 .7-474 .0 7.9-47.4 7.9-39 .5 1.0-3 .5 601- 1139 69 . 7-91. 5 1.2 79.0 yes left 
A. sullivantii . .... .. . . .. 8- 175 47 .4-790.0 7 .9-79. 0 7.9-47.4 1. 5- 2' 5 632-1055 58 .2- 92 .9 1.2 47 .7 yes ;ight 
A. verticillcllla . ...... .. .. 2- 24 23.7-418 .7 7.9-39 .5 7.9-39.5 0 .5- 1 .2 316- 1519 74.6-94.6 1.0 23.7 none none 
Gonolobus laevis . ........ 1- 30 13 .3- 197 .5 3 .8- 31 .6 3.8-23 .7 0 .9- 1.7 570- 1013 80 . 7-91. 2 1.03 none· none right 
Polygonum scandens . . .. . . 1- 17 15 .8- 316 .0 
'. 
.. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2 . . . . . . . . . .... .. . . . . . .. .. 
Linum usitatissimum . .. . . . . . . . . . . . .......... 11. 9- 63 ' 2 11. 9-31'6 1 .5- 2.5 791-1681 52.2- 91.2 1.2 none yes right 
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COMPARISON OF RETTABILITY 
This phase of the study was intended to test the responses of several 
species to retting action. The processes were conducted on a small, 
laboratory scale, therefore commercial applicability is not implied. 
The fiber of PoLygonum scandens was not isolated by any of the ret-
ting processes used. The isolated fiber of Asdepias verticiUata was so 
weak that it was considered of little value. · 
Asdepias suUivantii was the only species from which fiber was ex-
tracted from the green stems by mechanical means alone. Fiber of 
Apocynum cannabinum and Gonolobus was easily extracted mechanically 
after weathering. However, it is possible that fresh green stems of 
Apocynum cannabinum might be processed mechanically for cordage. 
United States Patent No. 2,249,113 was granted to the Milkweed Products 
Corporation (6) for a breaking machine to be used on milkweed stems 
to remove the fiber. 
Fiber of Apocynum cannabinum, Asdepias syriaca, A. suUivantii, and 
A . verticitlata was extracted satisfactorily by ammonium oxalate and 
scraping. Apocynum cannabinum and hemp were extracted by water 
retting in the stem and in the bark. A summary of the results of various 
retting processes is given in the following table. · 
TABLE 9 
R etting M ethod 
Species M ech. Weathered Am.Ox. 
Apocy num cannabinum ? s 
Cannabis saliva . . ... ? O* 
Asclepias syriaca . . . . . . . . . . .... 0 
A . sullivantii . ...... s 0 
A . verticillata . .. . . . .... .. .... 0 
Gonolobus latvis . .. . . . . . . . . . . . s 
Polygonum scandens .. . . . . . . . . . . 0 
.. - not a probable method . 
?-might be possible commercially. 
S--sa tisfactory. 








*-dew retting is satisfactory for some uses only. 










REACTIONS OF FIBERS TO REAGENTS 
Range of 
Length of 







. . . . . . . . . . . . . . 
The chemical behavior of fibers determine their color and texture and 
consequently affects their utilization. In general, the reactions of the 
fibers of the species studied were similar. The differenc.es in their reac-
tions were produced chiefly by the character of the middle lamella. The 
exception to this was hemp, the only species of the seven found to possess 
lignified fiber cells. The cell wall, the particles in the lumen, and the 
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middle lamella were stained red with phloroglucin and hydrochloric 
acid (12) . In all seven species, particles in the lumen-as well as middle 
lamella-stained magenta when mounted in ruthenium red. This also was 
noted in flax and indicates the presence of pectic substances (10) in all 
of these species. 
Samples of Apocynum cannabinum and of fermented second growth. 
of Aasclepias sullivantii were discolored by the retting processes. For 
some uses this would not be objectionable, but for others, white fibers 
are required. The soft brown color of weathered fiber of Apocynum 
cannabinum should be acceptable in tweeds. It is improbable that the 
brown color would be altered by dry cleaning solvents, since the Soxhlet 
treatments with alcohol and ether had no effect upon either color or tex-
ture. Treatment with mild soap solution changed the brown to tan, an 
acceptable color for many textile uses (Table 2, sample 6). . 
Samples of fiber from hemp, Aasclepias syriaca, A. sullivantii, and 
weathered Gonolobus were 'treated with mild soap solutions for one hour 
at the boiling point, frequently agitated during treatment. The fiber then 
was thoroughly rinsed and air dried. All of this group of fibers became 
whiter, softer, and more lustrous. The middle lamella of Gonolobus was 
more resistant to reagents than that of any of the other species studied. 
The appearance of the fibers indicated that they should be usable for 
spinning and for weaving into washable fabrics. The United States Secre-
tary of Agriculture (14) reports that fl.ax and marihuana hemp are usable 
for making high quality thin paper, such as is used for cigarettes. Judging 
from the similarity of structure and appearance, the fiber of Aas~lepias 
syriaca, A. sullivantii, and Gonolobus should be equally as valuable for 
the purpose. 
Fiber of Asclepias verticillata, which was considered too weak for 
use, was not treated with soap, sodium hydroxide, or sodium hypochlorite. 
SUMMARY 
1. A study was made of the relative quantity, properties, and ex-
tractability of the fiber Of the following plants: Apocynum cannabi11.um, 
Indian hemp or dogbane; Cannabis sativa, marihuana hemp; Asclepias 
syriaca, common milkweed; Asclepias sullivantii, smooth leafed milkweed; 
Asclepias verticillata, whorled milkweed; Gonolobus Laevis, climbing 
milkweed. 
2. Methods were develbped for retting and extracting fiber on a 
laboratory scale. 
3. The quantity of fiber in the stems of Apocynum cannabinum, 
Cannabis sativa, Asclepias syriaca, A. sullivantii, and Gonolobus laevis 
justifies further study of means of economical commercial production, 
extraction and utilization. 
4. The fiber cells of Apocynum cannabinum, Cannabis sativa, 
Asclepias syriaca, A. sullivantii, and Gonolobus were found to have the 
necessary cell dimensions and to be sufficiently similar to flax fiber to 
be spun and woven into fabric. 
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5. The reactions of fiber of A. cannabinum, C. sativa, A. syriaca, .f,\. 
sullivanti, and Gonolobus to the reagents used in the care of fabrics were 
similar to the reactions of flax. Commercial use of these fibers as substi-
tutes in specialized uses deserves further study. 
6. The luster and high quality of the fiber in Gonolobus merits study 
of cultivation, processing, and utilization of this species. 
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